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1 

% 2 ffim*mum i mm7tmx-Mi& s ti/zmmv- y w 
kw> £ * fc i t *4t m t -t *> m*m i \zfsm<o^m^ 

if *> titty- nicoy- httftRfigoft i mmmrn 
is 2 «j*d*fri2* 1 EaR5cjf -cjgBR £ titemm-y- y at 

Eg^7cK* ? ||H #J iW^y'Jt-f Km® £ £ <b K 
X»iTiSiy^f*)-&i i:=Jr#Sct1-*if*a4 lC|fi««5 30 

rata 6 ] mriar- hmso^ i n«t±siT-^fiK$ 
tt^r- hw.McoWi'kizg-tk-fzy- h&zmnmx <o 



i i>0.m±.lztSifcLtzZ.ki:&WLk-tZ>n-8. 
Iff** 9] tlrlB-y- hSICIiiHr< t 4As**#S 

Iff *js i o ] ttriBr- h %m<Dm 1 izgj^TcSftiSi -c 
frier- h mffi<oss 2 mmytmi±cx$> *) , 

HtlEv V -9->f Vmm±Ctfn%.ffiHZ<£itxtj:\,*CoSiy®X 
iMSBB. 50 



h<om^^.^^ < t mMy£mRu ! %2mm7t%x 
sg&^&jg ^^tr^ytit^x-mm z tifz&my- yw. 
mm%mRrf±m we* 2 hsetc**** jtttK 

■g-i;ftfcv>->';HM Km®* £ <b \zffiz_tzz\t Zftmt 

[ftsi2] #*#*«±icr- his&mwLZfrLx 
wcifbtitz-y-hmmi:, ^<oy- Ymmommomm 
¥&fe&ffi.iztsL\fhtitzv-*w&RTfYi'j >w.mt 

&i£&ffi®$&<nmi&Jjmzi>\,->x ^ 

r-r- hmmmmizm^fitzmim^t, vsf&miw 
mytmxmuy- vmmm^hmm^ttxnm^tifzm 

[11*^13] #i»flE»«Ji»cr- hfflSRt^Lr 

^mtt-mmzmf h titzv - xmmikxf yu<< >w.mt 
^it&m® $&<om& -Jim \z & v> -c , 

< t EaiS)e5c*XW f l|5 2ESlS7c3lE 

^7n«T*tfriar- vm&.mfrhmr$zfixi&i]Si.ztitzm 

b91B^ 1 ^- h tl> i2^- YWm<VZti?ft<?>%i2 
ffit$L<7)'J>% < t i>— Ui'y')^-^ K-ftLTv'J-y-'f Km 

[if*:® 1 4 ] ?ft mm lY-v mm ^ ^ 1 gmgPM$ 

%$TjgA1-<&IIH±li£ 1 f t^^iflwfigy- YM 

(±^2^-v*;v«mia<o«e^r- Mym#?*^h5>v 
^.^tci3v^Tv-^ms5.iy f Ku-r >msr**^,±m® 



3 

■SCI If** 1 3 KfE®<7>¥-jg#*ffi[5]S& 

[» ** 15] IS 1 ^g)^#-j$#H« t . 

fB**» * ft^SS 2 flfttWft 1 E3^7C^T*®fiK S ft 
fz*- fc? * * v A- ^J&ftJf t x 

tiEx * -> + jvmmm <nm 2 ss$±<o -> »; k« 
iw** 1 6 ] mm^m^mmmv- v mmwn 

KrfB-x tf * * -> -v ;v$:RJI liiK-fy K v - * mil 

^-f; K**T** 4111**1 5 KE 

[IS** 1 7 ] TftE-*- W<- -r ? K^SOS5 1 E^7n 
3ffl4SiT;fci9, 

IrlBv 'J KmSJiGe^HHWU-g-f ft&v>CoSi y *f 
XliTiSiy^r*4wfc=t4fmt-r4a*ai 6KfE« 

[11**1 8] flifE^V^-'r ? Km®0^1^itt± 

MESS 1 Sg&<0#3Hfc$|« <b <£>U £ A*^ * < t i> 2nm 

[w**i 9] ma^u^-r-y Vntelzlt&Z: < t 

[11**2 0] fftE^U^-r v Km®^l±^-^< t 
*>Asj&«* 4 it + * 81**1 8 

[11**2 1] mrte-xU^-T-y K««©f&lE«5X 

liTiSiyJf -C*4£i * #fRt 1 6KE*«> 

[W**2 2] «B»r- hffl**»*h9>y^^O 
St, 

lftE±m£5-LKfjyi<^&44 ; '& <tifl IS^7cmS. 
f> ft M $ iir £ 1 Wmitm T JFM * ft fc ^ 2 ft*ft t Sr * 
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[11**2 3] *mftm&±Ky- H&SIRSr^U-C 

*^-*< H^i Gg&x5rRtfSS2Gg;&x?lfT®j&£ 

ft, MfE^SS^e,SSH$ft^:^2fI«^llzg^7c:^ 
tM?W:x Km® i , 

Eg®57C^* J *SW»c§-*ft^v^i y'J-t-Y KSffit, 
frffixV^-T-y K«ffi<0»2^«lc«LT3gjfi$ft, 

sat, t*feKfliiLfcci*4*«fc-*-&**#*aia 

[R**2 4] #*fr*«Ji^r- hife^lK^^-LT 

^fr*«ic|S:tt'bft^v-^'lffiS.u f >m®t 

*#*H H3 ES » ^fe is v> r , 

amw^^*ii--'5r< i: t^iizgsi7c*s.y f 0 2Egs57cm 
rr- h«ys&WKj&j&£ftfciiUHJ*i, iE*ii 

xu/<-f ^ Km@^^2^o^^< 1 1— a5*->'; 
[«**2 5] itriar- hife^iKtr- niw^i 

t O P.8 ic 14 $ llUtOlS^ J: 1 t^v^lp^ 

1 Eg^7C*<0^X(4^2Gg^x;^O@5rti£/ci t Sr 
#«ti-*B**l, .tt**4, W**l 1 O^f 

[%^<7?l¥«I^ift^] 

[0 0 0 1 ] 

*^^t4^-^»aiU6SS.O f 

^ < t fc 2ttJHJtt±oBg«3c* (ivi^Tc^) ow*** 

V-xmffiXI4 Kl"f LTl£ffl£ft££3I;ffiK 



5 

[0 0 0 2] 

K&feO&ttH **#*ailtt*«ISi--6M0SFET (Meta 
1 Oxide Simeconductor Field Ef fectTransistor) <D$& 

mmzm\ mosfet^- htmmt&mtzti&miPi 

htz*b\Z^ ffinmMOSFEYK&^XteTx-T)Vr- h (du 
al gate) WMM&ffi&m £ it*«W^**o ^^-T;v 

SIKK^U p^^^;vM0SFEToy- ^S®^pS?^<:|S:^ 
[0003] far^y- h -ftttfcaflf 

^^MOSFETKiSV^Tte. nSWiS'ffcff i£<0 V - ^tl 
&o p^ *A410SFET Ki^Tli, pM-¥^#Tltti<9 V - 

^iss^Ki/>f >Kffi*3gjsar^pS!>p#ei»oK-tr 20 

- If V^Six/i-**- hWffitepSKBHgSfL&o 

[0 0 0 4] £ fc, M0SFET(O«MfflfbK#^ M0SFET<£> 
V - X fgS VKW> mffi <0 v ^ n - ^ Ufg; 
<b**S5# SWv^o ^ytn — fbjfeOf icfiatrt-f k \z 
\±az\/^—y-y K (elevated source drainX 12 raised 30 
source drain) W®Mfe&ftm~? & £ £ ^SS^afe&o 

LfcV-^m* ±. FW >WK (** 

i:xv^f ^ K«ffi*fflflcj£tk»fc LT#*S 0 H H SiS« 
*Ea^Mft*i£ttr*ci t Hi VMJ&Zti&o 

t\ iJv^«t^o Hi:, xi/^-f 7 Km 
ra«K Kl/^f >18±i:xu^-f v F««a*#* 

[0 0 0 5] 

[«W#«lftLJ:^tt4B«] Lrt*Lfcrt*&, «r»G> 
M0SFET S: « x EI & K is V > T J± . J^T^J: 

ov*Tffifltrt**3*lTV/*£v* 0 so 
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[0006] (i) r^r^y- hw,mm&<D&mKx 

•J nf - -V 7> JUllOSFET, pf 1 * *;VM0SFCT©*fl.^*UC'f@8ll 
<0W®**fl^i-ao p^^^;Hd0SFETlci5V>Tti> ?Sv> 

aix) -f *^#«fflSfL4o col*, b mm) tm 

LTLi To <ECFd«ffttL*<r<>y-H6lftKO» 
;VM0SFETO^mJE£^i&$^TLf dOT\ 

[0 0 0 7] — n^-Y^;VM0SFET(Cisv^T(±, H# 

KiSieftoiB in z tz #> \z \i v - 

:T ^ fl Z> Tm.7fWfo \z (±As W * > ^ffiffi ? it * o - OAs 
■2>o #1^. V-XHSiy Kt"Y >H©xtD-jtO 

% i07t*. mmftx-y- yw&iz?- y>*4t** 

0SFETWBBII*EE*rje«lS-*rL4dOTx 

[0 0 0 8] (2) ioiTtc, 
6<3'(lffi'f4 : &tg:T$-a:T Ltd Ot\ MOSFETO^-W'ftOK 

[0 0 0 9] (3) #Bf4-2 5 1 7 6tfi«Cli, 
p^ ^ * ;HU0SFETtciJ v> TBO^S § fttf * Kihl" -2> 
B3^$ft-Cv>£ 0 iO<Z:*g^rJ^$tt^^tcJ;nif, 

oy- hmffi^B«-W , ^>aAffiT-K-e>^-f--i,ii: 
lei 0. »xeu*»t4*ttflSiO* r W'f >tf£*4rWi«l 



(5) 
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St/tffiA*^ <4oTLilo ZtDtzft. M0SFETO X W y 
[0010] (4) xl/t-f? Ktt&HtjtlC&V*-t\ 



4$Kp^**M10SFET?>V-.*mffi£t' f KU>f >mi££ 
«> „ p-? 1 -V * ;VM0SFETK # V* T^Efrfc -> * n - < b**# 
[0011] (5) xK-f? KWSflHSfcfcv^T, 

TLJl, Z\<F>tztb. p-^**MI0SFET<D;W vf-Sif 

MS*** ■=>*:„ 
[0012] (6) XH-? v KSSifit:*v>T, 

tetasa-fc/hS <-f££ fcv->o-c\ mosfetw;*. 

[0 0 13] #*E»iJ:B»«*»ft+*fci&K4 3it 

m® c k— tf > ^ $ titzJfifflfao* -v * ;v^i*1ffl^<oji 

*jRW«Sitt*r|^±S**Ci:5& t -C*4il6l»*' 
- hM^H^* h 7>*JA 9 (MISFET: Metal Insulator 
Semiconductor Field Effect Transistor) &iffiz.?z^r 

«««MMH**GJ-tS**£ fc^TS* MISFET* ill 

3<Ogtfj»i> & 1 <75gS<j^O f lc^2<7)Bfi<)*[^B#lcatfiK 

* £ i: # 4 WEBS £ ttttf 

&o *§|^W^3 <DB&3\±, «1tl!MISFET^V^-f 

}l©f t^- ;PjgmS!WMISFETlci3 v>t LtzmmW. 
EE£*#*£i#-C#, a^W«IStt*[6]±?-ti-*it* J 
T§4#iMMfc»IStt**{Hr*-4£ if*5. 
SMOgftli. s& 1 7bS&3 <£>gfi?><04>& < t v->-f a 
^ 1 ocogfcj Loo, MISFETO^-fb*l2] , 5, ft 
««*fi±**4£fc#****i*{MS«ll]i&*it#-t 

BS50^4< t tv^r^^looBflfiSritfiSiLoo, MI 

sfeto* 4 •?•?■> ^8ii^iSJKwi^iS'fb*o f (cfsm!©maE 
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Mtiit-C^So 4#K#fS93OlS5<0g#lli, MISF 

ETor- h*«K«;tfc->y-»M K*ao«a«*«^ 

£ t \Z J: >) , MISFETO A 4 -j f- >^i&flEi$K<?>& 

^b&tfKftm^mmib*^-*-^ i^l 

f^ScojU^biifey f ic©r«®m*'fb*IIS-t * £ t * ? f 

#*¥«#£»II]B&£it«1-££i:-C£>.&o 

6 0gff>t;J\ ^17iM^5<Ogfi<jO^^< t iv»-f*t^ 

locog6<>£3ts£Loo, SSdtie&£{g:«£-ii:*£i: 

£„ *5£^<0^6C0gMJi, ««MMISFET<OSaifi 

[0 0 14] ^?|C0^7<Dgfi<JI±> xH-f? Kl| 
SSr'PSx^MISFETOV-^meS.^ KU"f vSI (±m 
0->*n-<fb*EI»K MISFETCO0^b*H?Bi-*£ 

®6&£ittt-f S£ tX3bh 0 *5&W<0»8 OgMJi, ^ 

TcswsrMLoo, xi/^-f y Kms^esst-fb 
20 ^wcemiimff'fbs-siaL, n]g&i&f&»K<o?i5&'fb# 
u j tX'Bffi»m*'fb : Sr*s-r* c 39 f r- § h *m&mm® 

<oi^ii'fb3feiy f ^'(g:^»m*'fbSrii?si-s- t**r-§ 

BMli, ^7 7iM^9 <DgW*itfiS;Loo N gljtXSIgc 
b-c$>i, 0 *&W<nmi 1WBKU4, ^i^j 

[0 0 15] 

mm*ffifo-tZ>tztb<D^Wi\ ±E«H 

t, MisFETcor- hmm<ov- h&mmm<om 1 

iiol^^^i <tt«i ia^7c^so f »2Da^7c» 

- Ym.m<r>m\m\*s\x~w>&ztitzY- nsw^ 

tftti Lv>. ^1 1R*OGeoaj*Jtl4*fflWU^4 < i: 

fco.m±»=»3e**i4. r- hiffesiiy- i-mffiw 

50 IflnmJilTOJlgJlWSg l Eg^7C^(7)@-t-^t)*>GeA^K 



g 

%V.#i t ft v>Ge« LTUv> 0 p^ •¥ * M) 

*MJISFETc7>r- FSSUI±^s5:< £ i>Astf&i ft£o 
£ <a J: ft K#v>t 14, 

* * ;HlISFETO*-&\ h^Soy- h^KffltC^ 
2ffl^3St*&4GeXI4C>0 s #£ft.&O-t\ pM^Mt/T* 

ft 4 EfrjLi- & £ £ § * o filoT, pf-^*;VMISFET 

w*atfi9««tt*fa-ts*4£ t#t!4o SfcK, n 
f- * ;VMISFET<7)*-g-, r- h mS<^»^- h *&tiJ&ffi!J K 
&2ffij£7C^*4GeX»iCa*^*ft.&0-e, nfflTFM* 

*«ic*:*i»#*aiiiBK*v»ri±, mi&vm2mm 20 

f - -V * ;VMISFET<^ ft -T ft <£> 4 H m K*5&f t £ 

«;M ! T-|4o MiSFETOfi&WbS-flsa-t- 

£;0*-t-§4 o 

[0 0 16] ;©flSO$2<0fflli > 1 1 

i3 V*T, IHSFET<or- h m«0» 2 ffi* 

*2 Eg^7c3RT*&GeXt±c*«*K6<)K-&t nfcv>-><; 30 

K# i ft * v» £ t X v V * -i K WSOiSifcffi £ 
«^?«it tf*-C § , MISFETCO * >f y * > PWlft&BE 

[0 0 17] Z<?>§£W<Dm3 <0#®t±, MISFETfcfitx.*: 

fe«ia]Sftfc»2«** I ^»< t 4>»lHfle7C«, ^2 
E^TC^S^Jg iStt&jtik&yoX'MfSL £ ftfcMISFET 

TcSRXtT&JR »2Egfle5E3RA t SEKW»w^-4ft4 
wv'Jt'f KISi, tf*io ioni: 

«j*3ft***#*«EiJ»KiJv»Ttt» misfetw^- h 
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[0 0 1 8] iO^Ot4©#ili, MISFET£fit;i7t 

(1) «Jfiw**4^ft< ifcjRiEgSsxSsxw^es 
mmyt^x-y- ymmm^hmra^tixM&^tiyzm2 

ft&tim-rz. MISFET<oy- MS^MtilSo 

(2) y- h*«0»2«*0^*< t t-SPSrv'J-9- 

BJS S ftfc* 2 Hi*<7>«eHf*lT--> V -9- W lMtfcfrV** 'J 
fcJ&2E;Bi5EJ|f (0O*.tfGeXI±C) ftfc v> v"J * 

H«(0» lW&KSMftLT 4 J: v> 0 :«M«)y'Jt 
[0 0 19] i<0*B^<0^5<7?#®{4, MISFET*'8Sx.fc 

(1) ®a©*4^4< t fc^ing^7c»s.o f ^2izg 

mmytmr-y- vmmmfrbm$ztixMi&2tifzm2 

m 1 ^-V^;U-*mMWMISFETO^ 1 Y 
2^-V^-;Vj»mS!OMISFET<7?||2r- hmffi^^-f^ 

If. 

(2) 1 1 y- nscf 1 iii^ftifAL> £ 

4 M^- §^r*fc46tc^l^-v* JV^HSOMISFET 

h%2 mn.MT^^(o^xxm t n-igt* « r. t 

(3) tiy-i-m fH2Y- y%M<r)%fi?ii<r>m 
mm* &T.m<> znxi %¥&fcmm®v$<v$im. 

^fe(Ci=V^TI±. 1 fiit^y f ^2ffl^4*-t-4r- h 

«M*ffl«H!MISFET<0-E-ft-rftlc4JV»Tm— SSjgXgr 
?«ii#T-|4 0 ffiliSMISFEKO^ft-eft 



(7) 
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[0020] £«>»8©*6©#«i±» *m&&®®s& 
m i fis** f asio*4 4^ft < fc t» i EjjiTcfcxtf* 

1 mm^r-Mfc $ tifci If * * v * 

St, S:ffii/:Ci-C*S 0 *#flsflU*»iMISFETOV- 
KU-f Vftffii L-CteJB$:ft.4±Sffi-C* 

XJRKttSi**, il/^-f? KW«0>*2IHJl6X*K»i 

r » KSS<0» 1 HMUiGeOJfljSJfcfr^fc < t *>0. USH 

i fc2ninUlS:5e£ft4o vD^-Y KmffiliGeXliC^HK 
KH-^f ftfcv>CoSi y Jf XiiTiSi y Ji-C-cib4 ZtWfti L 
v> 0 *BHSSMISFET<0*&£\ p^* *;l-MISFET<9±m®±. 

n^*M«ISFETC>±m«±^;££ft*x.l. 
■^-f-y K««U»4^4 < t kAstfSi tiZ> 0 Z<D±7 

*iz>m2 mwm&Kn ^k-t-; Kmsrttc k- if 

>^£-ifcfc*l**Wtt;ttJ6flE, 4*»::pS]l*HlttT*4BO 
ifclfcdifiE 3*4 *4«, (S-sT, x.u^- 

x f YW&frb&Htozt "9»JfcSft4**fMIJ*0»* 
S!$£9l<1-4£i::d*-C§4tf>-e, V-^fSX^Kl/ 
-i^Wfc <0->*n-<ft£fgat~4£ 

¥«#*ffi[Sl&0;Jli»iK£fajt3*4£<htf*-C-# 

aM&u'ic&iffSMHiHkfcjta-f * - 1 * j -e§ 4 e $ ^ 

v» £ fcV -> 'J -9- KttK© Jftflttt £ £ * 4 £ t A*T 

misfet<e>;w ^v^ftflsaKoffiafldfeirKftw 

iR*ff ft Sr Ha-r * £ t * 4 o &o-C, 

i"4 £ ttfX-& 4 Q SfeK, xU^-r^FtgOy'J 
•<M Kmffit^Mffl5«-H^2Eg^x»* t ^itL4^'& 

£4„ fto-c, ¥S<MK«i5i&0ia&fbfttg&e>ffi3«: 
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3fetFlC{g:M®m*ft*^-r 4 £ 1 54*T§ 4 e 
[0 0 2 1] £ <Of&93<0& 7 ^3HWfcffillB& 

(1) ¥**^±1B»K 18. 

(2) **#f[*±K«jHa>»fc**i>:or< 1 6^ i easi 

x*XEra2E«x*r®S&3*t*:*l«*i:, 

(3) x.e?*v^;w£ftjf <o8 2^i£<9:^&< i: & — 

B«x*^JS3frfcW2ffii*©i6Hrt?->'J-9-'f K-ffc 

»=ttSmtt»c»2Bg»i5c* (WiUTGeXttC) 
fcv>v"J*M K«««r3g*-i-4itA»-CS4o ffi^T, 
S?3tIS^C*^SD-f-4£ k4<, S»KS";iM 
0«*n/ft£jl&^£-£4C: t#f#4o ie^y 

j v;v^ft^o^2fiMoi-'<TSrv';-9--f KifcU ->■; 

Kti*«igxif 9**s*jujm&mom 1 

Kfl$C»2Eg8e7G***4fcv»o 
[0 0 2 2] £«5SWC*8 0l*lli, ^#*«iaS& 

(1) MISFETO V-^.m®X»i Kl"f >S«gT**4±m 

(2) ±*S±»caaoJI4*d?*<i:feiHia«s5n* 

30 -ti>TMo 

(3) xi/^-T-y KSS<0^2 ! EHt^^< t IfB 

OSfi^: £ f# 4 £ i: T I; 4 0 
[0 0 2 3] £OlS^08 9<7)!tf|gcl±, ^^fl:«a[a)S& 

m<r>m%h'j?ti:< t t»i mmTtmRxf^ 2 mm.7tmx' 

« 2 fci$ttf% 1 Gg^7C^-CSja $ ft^MISFETt , MISFET<0 

7j j as<ofi&£^£ < i:fc^iizgsi7cmsa*8 2Eg^7c 
^-c-s^^ft, ±*«*&*m*iifc*2fli«***iEg 

» K«St, r- hmSi«o8 2lI^ic^L'CJgjg;$ft, 
8 2ia^7c^* t ^KW^-g-Sft^v^i Klffi 

i, tr-$>4o £<oi d t-«^?ix4*2g^ 

so ^Hs&irisv^rii, »i, ^2, ^eo^m^*^ 
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[0 0 2 4] Z.<D5£W<Dmi 0O4*««. ¥*#*»EI 

(1) «S<^£*4>&< iti 103^X^X^2 E3 

m^m^r- h&mmmKMi&ztitzmim&t, mi 
mmtzm-tz, MisFEror- misfetov-* 

(2) h*ffiO#2««0^4< i <>-«*i/U* 
-f MfcL"C*2 v K«* 18. ioi 

[0 0 2 5] 

[oo2 6] mi (ommow^m) 
<y*^<i *m^>m i itt&wnm 1 <oiijfcojgstK# 

*#*#*aBKOffi«aMISFlT«**^i-Bfffi*i6 
BU 0 2 (iffl*MMISFET<OspHEI-C**o H1XI/H2 

l3i&S:»SS"r-5>ffl«S!MISFETA*»«$fL^o 
[0 0 2 7] ffiffilMSFETOn^ * */HIISFETQ n fcU 
2 T« H * H 4 iifc«*rt ^ * v» TpiH * 
x>U«i*l PO±Ii:M?il-6o C(7)n^^^;VMISFE 

hip, hm&m3s y-vmm (mnws) 4 

[0 0 2 8] pS^x^l P«±, *mftmui<VHL 

I (Shal low Trench Isolation) TJKjffiStt&o "f**> 

^mtztitzmmm (m^a. sio 2 si) -csjatsfiao 

4*3, St 1 ? 5J-JKfW* 2 (±. 7^-;i/KI6iI (L0C0S:Lq 
cal Oxidation of Silicon) tMttt«l:^ 0 

[0 0 2 9] El 3 (A) lin^**;VMISFETQ n OfiMffl 
&^KMfi£0T-&&o nf-**MJISFETQ n<£>^- 
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[0 0 3 0] *jti*03gJB*wiJV>T^ MI4N 

h*ft»«E3«fc£0*'-- M6»II3K»LT» " 

^4 < & t 2«ISOE3S57c*-e^ja**tfc®«-t?*4o 

&Si£. iOSitti*&*Eg]K5c3(t-C**Gei: 
Sii-iGexT}gJ«*itfcfll«-C*&o ^2$f*£4 nttli 
*OEB«7C*-C*&Si-C»jaESitfc***-C** 0 

@W^^ffi£ftTV^OT% nf-**;WIISFETQ n O 
MS4 NtCJinSI^Wft^K-tr >^^tt^o nM 

[0 0 3 1] mi l~7F~f nf - * * JUMISFETQ n 

3feBS5ti. tt7tt*8A0nS¥*4MHt 5 H t , £ 
5Hi:f-t^ >u» AffMt i CO M E» S *i 

5 LltV- MS4 NtC^LTg£tt^T*B 
A^^x^o ¥ag#^5 Hl*y- Ml4NSO f f^)I 

[0 0 3 2] Z<D± 7 iw«iS;$fL*nf--V*^MISFETQ 
n ^v^Ttt, fi»tt-fb*H4fc*tC, ^-Mt4N 

M^tl-F^m^W^SSESn^o y'J*^ K1S8G 
ii. 0 1X^133 (A) KTF-fXilz, y-HS4N 

M\ MS4 N0^2ffit4 nOvn^f K<t, » 

"efTfcjfL** 1 ;*^ Kft^J: fJ«iftS*L, ^2^4 n 
0^4< <h t-S&fv'Jt^ K<b*t^i fctcj: *)?fM 
$tL^>o ^HMO^ffi^isv^T. y'Jt-f KSl8Gli 

y'Jf>f Mb (tn>f W »cJ:0»j*Sit* o y'J 

118 GtraStcCoSiyR-CJgtiESixio 
[0 0 3 3] ffi«S!MISFETOp^-v*^MISFETQ 

i:M?n^ 0 ^<Op^-v*;l/MISFETQ p(if-^^;i/JB 
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f§&3, r-vm®. mw&m 4 p. v-*i£&, k 

4" fit X_ o 

[0 0 3 4] nM^i^itl Nli, pM^i^H^l P 

[0 0 3 5] EI3 (B) lip-^-r^MOSFETQ pOifl 
*gg)5»fM«itl2r**-&o p-f-Y^/HIISFETQpOr- 
b*&!iK3J±, nf-+*>HIISFETQn0>*'- h»B3 fc 

n-SAxa-rn— KiHc^jAstL, wjuisiozit-e 10 

[0 0 3 6] nf--V*;WIISFETQ n<0^- I»^g4 Nt 
ra«Kp^**^MISFETQ p«y- F^I4 P«±, 

HMiR3«fc£©r- h«*R3 C«LTJBJ«3ftrt: 
HO*l«*4gJ:, r- h«6^IK3 £liflEHSftft 

lffiMt4 g±fcJgjatSftfc±JB©*2«tt4 p t iffiz. 

l-iGex-CJ&SSftfcflWt-C* »K * 2 $gi&4 p liSiT-Jg 
pf- -V * ;HHISFETQ p Or- h ISffi 4 P (ipgPFfcM&a* 20 

k - tf > ^ £ fi i> o p&FMtt k mtf%m ft ic^ffl t? § 

[0 0 3 7] HI IC^-fJ: ? p^-V^MJISFETQ p 
lixnr>f'> K V-X • FU^ jiT-^JS^ft, 
±m®6J±, ^ittttaiflEOpfi***** 6 H i ^ C 
co*^£#ffii^ 6 H t * * JUJgj£fi(iA t <0 m KEM: £ ft 

fc^*e^iss<opa*^#ffiiS6 Lt-cMSft*. 

6 L tir- h «£ 4 P tctf LT i Efr&-CJB 

10 0 3 8] wOJ: 0 K»jS$*i*p^**;vMISFETQ 
ptCjoV>Tli. n^**;VMISFETQ n t ra*M:iftJ6tfMb 
*EI*fc*K. r~ Mi4 Pliy'Jt^f G 

6 K v U KlSSM^ftffttJlttJ: 

(A) C^tnt- MS4 P<Dm2m*&4 P± 
KJB/£S*i* 0 vVt-f Ktf 8Gli, y-ht«4P 
<£>Sj5 2H*£4 pO->'J -9- >f Kfbfc J: jfS2$I 
*£4 p^4 < <h fc— -»M Kfb (^U^M K 40 
lb) -T^c: fc i:i 0»Jft*K»o vH^f K1S8M 

it OfrV^M Kffc) Hi9»jat**t* 0 v'Jt^fKIS 
8G> y'Jt>f KmffiSMIiv^-fixfeCoSiyKX 1 ®^? 

[0039] eu ng4 n. 4Pco^n-en<7) 

Si® (t'Jt>f KfttOSffi) **<bOggS (^m) £Si 
T> r-MS4N> 4 P(iv^1*ti40.l5/i mOl^lf f so 
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*U *l«tt4 gOSiOfijftJfcli0.84fc* GeOjfliSJtli 
0A6lZ*tL?tlWi&ZtlZ>o ^lffl«4gli 
Sio.86Geo.i6t*®^;$n^o ^2^i^4 n, 4pCD-e*L 
^*tOJS$t40.10,« mKR£S*U f&2|Ii&4n. 4p 

[0 0 4 0] EI5iinf-^^;VMISFETQn^r- hm® 

m) tSiGea.^lti:AsiSJKi:^)68^*^-tE]T*)>2>o ffl 
El 5 K^-Tnffl/Fttft ( ) fc L"Ctf>AsS&#* 

tt, 5 afl^fttt&ftO^&ttfftt 5 H * 

«4 K-tf >yLtz&\z, ±mm sofsmtT-- 

MI4 NOAsig*£f:U SftjftliSiy- Hlffio 
As^«^^i-o Sir- hS^frc^v^Tii, As^ffitJc^JS 

a«»c45V^T^ZJB^t*fei:. M0SFET<O«ii«EO«|«l 

0 o 

[0 0 4 1] itLHWLr, *HlftO®ffi^«*n'f-.«V 
*MIISFCTQ nfcfcv>-rii, Y- V m®4 N <DY- Y ffi 
3 fi^ *cSiGe"CJgjft Lfc*lffl«4g*EttLT45 
»). GeOiSJraTy- hj^K3ffi«OAs^ilt«a«S:<E 

%Asmm*mi%1-Z>Z. t4«T^o Sio.86Geo.i64»^^ 
tt^>AsO}j£t!c^S!cti. lOOOr^SJSHiST^^v^r, Si 
*OAsOl£««atCJt'<r2.5ffifga*g < ^>S)o GeO 
»«JtOJi»ic#oAsOJit»«»OflliP»cBBL"CI±, M 
x. t^A. Ny lands ted, S, Yu. Shi ryaev, P. Gaiduk, and V. S. Ti 
shkov, Nucl . Instru. Method. B120 161-164 (1996) izifc^ 
btiX^ko ^i3, m 5 H^-rAsiga53 fc *liSi4 I «hSi 
0. seGeo. 16* t T <Dhsi§ ffi&$k iltLtz^i^-to 
^oT. y-hSS4Ni:ivr, »iS«Ugi±Si** 

- h«ffio»*tcjgjais*i&ffis«<b**La««j: *) t 

**W^ff<JBj*S*i&^R*«*A 0 Sir- h^ffiO^ 

ffl-». 5nm<omm <oy- Yimmzm+xY- hm 

ffi^^O.SnmOlf 8tS2H#«4t4 0T, 1 H« 
ilv^ ® 1^4 g <DGe<DjfB.fgL}tl± ftfrlZks 

[0 0 4 2] Mi4 N0^2^1J^4 n tCliU 1 R 
Z/W3 (A) tr^-T J: ^ tCv'J-9->f KmS8 G«J 
fLTi3*). ^2 Hit 4 nliEJ4S.a f E15IC^-r<J: ^ tc^ 



(10) 
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&< £fc-tO±MO-«*:->y-9--f KtI8G*Mt 
BftTfrfcit, y'Jt^ vm 8 GKli«St*ft*ftlU-C 

L£?Ge (XliC) *nfcKttfc#4*lfcV\i «jtiaT40nm 
OKJ|[©CoSi2lllT'>U'9--f KWK8G 
£\ lnm^)KII^Co^^LT3.63nmOMJl<^Si* ? RJS 
I, 3.49nmcORff^)CoSi2R* J ^S^*0^ 41.6nm 

41.6nm£Jl±<OKJ¥*qS"t"&»2fS«4 n#»li84 g 
±tw3^SS;S*L&o Z. Wang, Y.L. Chen, H.Ying,R. 

J. Nemanich, and D. E. Sayers, Mat. Res. Soc. Symp. Proc. V 
ol. 320, 397-402(1994) KliSi Sr^tr v V KS KJt-< 

[0 0 4 3] gl6 ttp^ir^/MIISFETQ pW- MS 
4P<7)g® (^V^-f HkmjOS®) *<bOgBS (// 
m) bSiGe®.&&tBi&mt<7)M&*7F'tM'?$>Z>o W 
0 6t:ftpS^» (T^-fe:/*-) t L T <£>BzIS^ 
±M6 OX7K*iKO^t#m6 H «SA 
1-&^#OBF2£^*>ffiA^.£ «9 H— S£i§XH*C^- 

MS4 Ptc K— ^y^Lfzm^, ±iS6<0gtt<t7 

*H*feO^^^^SiGe"C^^tL7t^lH^4 g£* 

MS4 pob«k*^l, mmsir- m 

ffiOB«J8**1-o Si<>*- h««Ki3v*Tl±, BOffittJI 
ft*»AsOittka**cJfc-<TiS<. L**> K-fcTv^Sft 
tzEF2<DFi>*Y- h mmm*X-<DB<Di£;WLZ®giLX LZ 

^H^tcflttr LS % iOi -5 4B«ftl*M0SFETO 

[0 0 4 4] iilMLt, *il«it:#^pft 

*;v-MISFETQ p icjs^Tl*, y-MS4P^y-M 
*§JK 3 2« i6et*»* Lfc»lfi*4gS:ERLrfi 

Mtffi4 Pri*^- h 
*6iffJSK3 *aLT^^*;v?g^ia^B?in (BO^- h 
i[fi«R3<0gg&ifctt) t4Ci)^t^ 0 Sio.seGe 
o. 16* K is if &BO&tfc£&3& ti , lOOOt: OSJSS^T £ 
£>v>T. Si^OBOJttkWttHJt^TO.S-O.HSlia^ 
/h?<^^>OT, Bor- h^K3 4>^ol£ifci*S£ 
*>£it\ ^^*;^^:|g«^oB(0^§a*t*S&*W^ 

WJftU-T&Ct^-C^^o dOGe^ffl.jffiJt<0±#tC^^B 
Ojfcifcff »*>tt^ tBLtli, M x. liP. Kuo, J. L. Hoy t , a 
nd J. F. Gibbons, Appl.Phys. Lett. 66 580-582(1995) \Z 2 
*<btLX\t*&o 16 U^i-BSJK^tiSi^^Si 

o.86Geo.i6*i:-COBffl*f#S5c*li: L£*ir&£7jrf o fi£ 
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J¥S«^*< t2nn0a±UKjeSft, ^l««4gOOG 

e <o aussc Jt f $ o . m_t \Z Kjg $ ft * o 

[0 0 4 5] fflaOn?-**/VMISFETQ n<DV- M;S 
4NtH»i:, V- MIS4 POg2ltfl4 p K<iHl 
(B) ^ti^y'Jff KWE8 GaWMt 
$*LTj3*K »2ffltt4 pl±H4aVBI6H^i-J:d^ 
< i: KWS8 G£?gj£ 

io y'Jt^f Kffcli»2S*4 pO|6Hrt-CfT*>*U v 
y-fr-f K«8GUI«SJn:fl[*r«HnjL"CL4dGe (Xtt 
0 ^HKfi^^^itt^v^ 0 M«4 FKis^X 
It, y'Jt^f KftKlJ: »9Si^M«^n^41.6nmm±OM 
»**i-&*2««4 prt**l«*4 g-tfcJBfi**! 

& o 

[0 0 4 6] HI K^t* J:^:, * * MilSFETQ n 
(7)±ti5i:(i> yVt^Klffi8M, 3>^^^7 

1 2 0-ttL-P^Sr^LTBE«l 
5* J «^W^SM?it*o p^^MISFETQ 
20 p£>±«ffi6 Kl±, y'Jt>f K«fi8M, =i>**h:/ 

[0047] rr>^^ h^^lll 2 (i. n^ir*;VM 
ISFETQn. p^ ^ *;VMISFETQ p (D^rti^tiZmi BH 
ffilll 0H3KflE$itfc«a?Ll nf- 
^^;l-MISFETQ n. p^ ^ ^;VMISFETQ p (O^fi^fiK 

it, TiRl 2A^.U f :iOTiMl 2A±l:aiLfcWRl 
30 2 B<7)l^ltM^W 0 JIMlfiltKl 0(i^iJx.tiSi 
3N4MI OAatraPSGMl OBOMt*^^ 
[0 0 4 8] E«ftl 5lin>^^ Y^ymUl 2 

^iF^ffiiii 3±tc?gjs:*n. ^^ir«fii 3\z 

«J«S*tfc»«?Ll 4tIUE»l 5iny^ h 7* 
*;i/MISFETQ n. p^ * ^;VMISFETQ p <D*H<Ftl\Zte 

^>o *Hl&^®StCi5V^T, EHL1 5(iTiK. TiNSPL A 
lCuK, TiJK, TiNRO-f-it-F*tS:«^a:fa*t>*3ta* 
40 mxMJ$,Zti2>o IHiSIMl 3liWitJiSi3N4Rl 3 
A&OTE0S8I1 3BOMKT«$n^o 
[0 0 4 9] ^^5, Hi Kii^LTv>4v^ @2t:g 
^E?L1 1 OfgiftSr^-r J: 0 nf--V ^^MISFETQ n <T> 
y-HS4N, p^^^;VMISFETQ pW- hW&4 

y^^mffii 2^-en-Fii^^LTE^i s^m^w 

[0 0 5 0] <Sil7 J ntX>^i: > ml^cOMISFET^Ii 
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m m e& ^is Kr m m -c h & 0 

[0 0 5 1 ] (1) #ttfiSi*fc*4ft*tttt» 

SFETQ n ©«ja^*Kfcv*T*iMMMR 1 OiffiSB^p 
fifx^f*lPtr«jtU p^**;VMISFETQ pOJg 

1 N (B7#l) o 

[0 0 5 2] (2) MISFETMi^trSS^JgjaftaH^^ 
-T&CliKJ: 9 2 *J&«-r& (I7# io 

y * y z/>tr (cmp) ft 

[0 0 5 3] ^T-^Stffi^2 (in^-V^;VMISFET 

Qn, pf-^*>l/MISFlTQp*0**#KT-SrJgjatLfc 

fti:MirU^o 4MB** 2 7 -r - ^ 

[0 0 5 4] (3) H7 tC^-T I ? C, -V * ^MISFE 
TQn. p^ *M«ISFETQ p 0**l^*l0^jffi*«Ci3 

B«*^»#*« 1 St® «rSn«fe-r*»BMbS"CJgjai L 
fcSi02R**«JBS*t&o Mfe»R3<ORJ¥li. 

-?2>titb<D K-/<> h *f-**;W£JiE**aU:: K— t?>^ 30 
[0 0 5 5] (4)08 \Z^-f X a C, h *6^R 3 

jS?-&o *llttw»Sc*v*-t\ o 

Iiv7> (Si2He) (GeH 4 ) JfAtom 

ffiCJ3V>Tli, Si2He#* tGeH4^C0-e-il^no^f^ • 

SMI 4 0 (i> y- hi»»IR3*^OBEttUJSi:-CGe 
OttJSJfcfcttfcCSEfl:*-^ Sii-*Ge**S>*&*l*« 40 
4 g. Si*^*-6»2*«4m<0-tft-r*l«r*r&y- 

MiMi 4 o t»«t4i & • znn&kz 

[0 0 5 6] J(Sl*tt4gli* Si2H6^^^ffiffi^5scc 
id. GeH4#*OS£ffl;*nsccnu j£Rff;frrtn. 3X 102Pa> fSC 
R««*«500T:, J*K«Fffl*«10i^M^*fl=Hi5^T«K 
£ft* 0 :o*ttTi:fiv^t, »1*«4 gliffiifeoei 
4 C^-fl ^ UGeOffl^Jt^O. 16coSio.8eGeo. let 1 ^ 
i" * CI i: § . g$ 1 *«4 gOl?$(i0.05/Ei mCS: 50 
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4.*2M4mli, ftl*i*4 gC9lfrft*2flEttK 
ffiKSft, Si2H6/T^O»a. *RE2u ARiUOt 

nu ScR^ra«:285^raU-ftL-PfLPg5i-^o £*>*ftT 
C*3V>t\ »2*«4mttGeOttJS;ib*«0TSiOffl.JiS;Jt 

^■Ciio »2*«4mfi0.10;imORJ£^JffiRS*i 
ho #S£ttO®ffifci5V*TM:, GeH4^^0SEfi*nsccm 
^,%^C0sccmC^fc£*TV*&<o-C. [2)4 C5Ff I 
? CGe<D»j£Jfcttr- htt»R3*5>0.05^ m Officii 
jJv^rftfti:«^t4o *2*tt4 mCfcv*Tli. 4? 4 
<tfevn^Kft (salicide) CI Kt* 
8G03gjftCffl[»Sii4«»^*< fciGeOifijScJfc* 
0CK3eLT*fLlirj:v»o 

[0 0 5 7] m 1 *«4 gliSiH 4 tf* tGetfetf 

*b<om> J kif** v-x*f^i:i-»CVDtt"CJBjat-J-*i 
£&-C£& 0 £<bC. £1**24 gttMBE (Molecular B 
earn Epitaxy) fetMt^^i: ttl^o 

[0 0 5 8] (5) (3 9 C^i" I 9 C. MgM 
S 4 0 vyfcffv*, n^^MISFETQ 

n, pf--V*;l'MISFETQpO-tii-f'il<OJB^*«cy- 

Mi4*Mt^o y- hm*4or- KB^ttXV 
y- Ht-tttttRft-*"*MISFET*-f X^WMMtfcJBC 

[0059] (6)[2iio c^-r i 3 c, r - h 4 

OtI^S«il4A^Mt^o «*R4ACli« 

[0 0 6 0] (7) x.^^r>-7*7 KV-X ■ K 

i/^f >yn^^^ffljlSt&o if, 01 l C^f I ^ 
C> nf--V*;i4iISFETQ 

^;-r^ 0 ^s*«it5Lti, y-MS4> mttmm 

m 2 RZ/p* * * ;i-MISFETQ p O^^IS^^S n v ^ * 

Ci OpS^i^*tt 1 PO±ffiSBCnS!^«»Sr bT 
>^t^^^:i:i: ^l&fSLZfiho 2 OKI*?* h 

A^^;l/^gl±10-50keV. K-Xfi(il0"-10i5atoms 

i5V^TAsOftA^*^^fi^l5keV. K-X£lil0"ato 
ms/cm2co^f**M£ffl ? it ^ 0 

[0061] (8) in 1 2 izm-rx 1 C p^^ *;l^MIS 

FETQ pOJgjffi*«Ci3V>T V-^«ffiXV Kl^>f >m 



(12) 
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^MISFETQ n (D^&W&^Wn * 9 2 1 *K-^*6%a 

C0^^H^V^TBF2OiiA^^^ : ¥ r l:^10keV, K-Xf 

10 0 6 2] &i3, U^OAs> BF20^-tt-rtLO^^-> 
Mt:li> -f t > ft A t:# ^ *i#S« 1 SI<^) f ^ 

[0063] (9) H13 7 t*. n^-Y*;HlIS 

FETQn. p^--V ^;VMISFETQ p (D^ttl^tMDJ&f&ffimz 

^»J«S*LfcSiaH4it^«itLfclW»^»a+*RIE* 

[0 0 6 4] (10) B14 IZTF-f X 7 nf-**>WI 
ISFETQ n <W£jftffittfc:fev>T— #<D±*« 5 

7, ^^StHit2 5.U f P^^^^MISFETQ p«S« 
J* * « ■? ^ * * 2 2 fciSt^WttftA^** i LTliffl 
U -f^VftAffiK J: fjpffl^i^Si*! PO±Mg&Kn 

H*§&4 gXtff&2ffi«4 nt^-T&Y- MI4N« 

X4li3 X 10i5atoms/cm2^*#^ffl S ft* 0 

[0065] (11)115 IZTfi-fX 9 pf-**MI 
ISFETQ p O^IS^lCisv^-C— tt<0±m& 6 fc^/Si" 
ZtzibK, ja5fi5p*t*»ftOpiS*i»#««6 H*?BJffi 

7, ST-^{5ttH^2S^n^-V^;VMISFETQ nOMi 

2 3 £S^^ftA-7X^ £ LTliffl 
U >f ^vftAffiKi U nffl ■> .x /^W* l NoiffiffiUp 



is. 



22 

MS4t:iK-tf>^^^ ^^^pS^t/^K 
MI4 P«?n&o v*^ 2 3 Ht;*?* h 

v^7^ a# xm a z ti tz v v 7s h v * * « s ti 

Ki3V>TBF2OaA^*^fi*i40keV, K-XSi«xi 
[0 0 6 6] (12) 7 — ->Hrtfv^ -<2->&A£ft 
-;W±. RTA (Rapid Thermal Annealing) &tMT*>*U 

M 5 *«Jgjft S *U n^ -V * ^MISFETQ n U^JK-T 
&o n^^*;VMISFETQ n^f- 

■V * ^JBJjMMlO T ^ Jz~f 9 «±1017- 10i8atoms/ 

cm3gJS. ifS5 0 K^-«fl[fil0i9-102latoms/cm3 
fIJS> ±«ffi5O«^aiSti50-200nmgS-e^Sil 
*o n^^^;VMISFETQ nO^- Mg4 Ni±x^T;V 
20 h m@«iST*niy tCfS:^ S tL. n^ * * ^MISFETQ n 

fi^ffif-V^^Sl^ft^O-C. n^*;l4aSFETQ n Ji 

f). ^iftli 6 L S ^ 6 H ^ ^ ^ ± IS 6 ^ 
ft. p^-V^^MISFETQ pibmiS^EJ&'t&o p^^V^^MI 
SFETQ p <Dfr *;W£j£®«0 K^-«JK«410i7-lOW 
atoms/cmSgJg. ±lg -»Ki±10W-l 
02iatoms/cm3SJS> 5 £ (i50~200nmg 

K-CJ^JSStL&o p^ -V ^ ;VMISFETQ p <DY— b W$L 4 

^MISFETQ p {iSffi^^^^a^^^^T% pf--v*;i/M 

isfetq p (iffi^^^^somiixcrtt^affiossa 

[0067] (13)016 K^-r* ^ H> nf"V*;i/M 
ISFETQ n<DY- MS4 N±Cyyt>f K«ffi 8 G, 
±fl5±Cv J Jt>( K1S8M, p^^*;VMISFETQ 
poy- MS4 P±t:y';t^f K*ffi8 G> ±m^6 

40 MO^*t-PtLJi*U-9->f Mt^i&CoSiyR"C®4K$tL 
&o CoSiyRti, Jfy-MS4N±, 4P±. ±m 
ffi5±, 6±0*it-rit(Z#«Ei-&tt»]R*:|ft*L, Y 
-Ml4N^2Sa4n> Y- YmM^V<D^2m 
it 4 p. 4fft5 (O^-mWW&b H. ±lS6^f# 

CoR> TiNRttv^-fiifc«x.tf^/<y 
>^tffilL, CoKtt«x.tfll.5nnOKff-CJBjfi 

50 0&ffl<OT--)\'ifi^tz&, TiNRXO**KJE<ACo]&S: 



(13) 
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»*U ?!§^§750 , C^fiJS-C30#ra<or^-^5'fi : 
1 2K»T--/H*fcJ: V) y'Jt>f Kfb£ft> 40nmCOR 

-tZZttf-e&Zo 2SP&T^-;Vftli. CoSitf^CoSi 

& fc*EJS*>CoR S: l r y- > «S 7 ± »c *J »t * -> 

[0 0 6 8] lfti&<0 i ^ tc, n^-V^;UMISFETQ n Ki3 
v^r. v'UiM KmS8 GteGefc^f £v*Si-CJg/£$*i 

8 GKIiGetf^f fl^^o p^^MAISFETQ 
ptiJo^T, y'Jf^ Ktt8 Gt±Ge*-&-* &v>SiT® 

KlS8Gi:{iGe^2tL^v^ 0 IJoT, y'Jt^f Km 

ffifflMISFETKi3V*-ai, n^^MISFETQ n <0fg 1 H 
Ml 4 gRtf*2««4 n ZG-r&r- h^l4N, p*- 
■V*;VMISFETQ pOfS lg»4 gXtfSMfBMU p 

-ray- htt4 po-?-*t-rii**m— ajtxe-cjgjgsi- 

[0069] (14)1117 iZTfi-t X 7 K> 
SitfcSiafoRl OA, CVDtt-CjSKSiifcBPSGBH 0B 

[0 0 7 0] (15) n^-V^MISFETQ n^y'Jt^f 
KSffi8G±. 8M±, p^**;M«ISFETQ pOv'Jt 
>f K1I8G1, 8M±^^v>TJBIBjiei»lRl 0 H«fic 
?L1 l«r»JffiU Ell 8fc3*-*J:dfcfftt?Ll lrtfca 
h ^7 ^^S 1 2 * * 0 3>^n^7^ 
1 2 14, *IS;lfcO»!Rfc£v*T*'«* * y >yfet? 
JSKSixfcTiRl 2 A. a*?CVDffi-CfiS;K*ixfcWJR 1 2 
BO-t^ilMIL, WRl 2BOSIi^ib^ 
^ * # ~ ii >J ? v v ^T-flFS-r ^-^CJ:^ 

[0071] (16)019 izmirx n \z, mm&mm 

1 0±^B*:«BHB»BH 3 a 0 SIHtttWR 

i 3(4, ^HifiojKJSn^v^-c. x'** * y >^£-cj& 

R$ft£Si3N 4 Rl 3 A, ^^XvCVDft-CJSK^ixjtTE 
0SR1 3 BO*ftW*«*tt«i-&£ tt:J: 

[0072] (17) 3>^n^7 ^ti 1 2 ±K j3 
v*TJ»H!tt»Rl 3 fc»«3Ll 4 SrJgfltL (Hi # 
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JH) . ffiafcomfcattidfc. SHiffelgRl 3±fc» 

mn 4tiU3>^ f^/iii 2 k sat ask 

X, Etftl 5 14*'*? *U y^ftta »9TiR. TiNR, A 

io [0 0 7 3] d ^«j«S*t4**J6o»aS^«* 

*3S#*WEll»^i5V^"Cli, p?-^ *M!ISFETQ p coy 

- hm@4 P<oy- MBftR3fllicEK»it^«lffitt 
4 gfc*2H«x*T?**Ge*»*SJi& (XttC^S 
it. *lfB«4 g»iSiGeX«4SiCT?^Sixa) <£>"C\ 

-C^a 0 t£oT, pf-ir^MISFETQ pOB8ffiSff*$ 

tlRllStSiii^tgio Zbiz^ n^^MISFET 

»lffl«4 gJC»2ESR5c*"C*&Ge* f ***t4 (1*1* 
KXI4Crt*g-£*U SSl««4 g(4SiGeXl4SiC-C?fcj£S 
or% *1««4 g*Onil!5Ptt»-C*4AsOa: 
tfciSJS^^L. y- MS4 N^«i:t>fcoT#i: 

y- h^R3is«rAso^#e»«ssr*»^a«-r* 

:^ ? t^oiSot, y- MS4 NWOffiZJB^fcS: 
RSlL-T Sii rt*-C g , nf- * * ;VMISFETQ n ^B91itmffi 

»»fi«tttfii±S«it#tii. fit, f^7;v 

30 y- hmmmikottffimm$FEY*ffiztz¥mit&m®s& 

\Z^X\^ »lXa f *2Ea8l7C*S:'&trn--»iS^y 

- M®4 (TJB<0»1®«4 g3t^±«0^2ffi«4 
m-ejgffiSit&o ) <OfemXpf? ^>>VMISFETQ p. 

■V *;i-MISFETQ n(D^iX^iX(Om^M&in^\Z^^it 

[0074] $b\z, *mfc%8kmmz&\<*x\*, x>* 

•V ^^MISFETQ p oy- MS4 P OUSWlC^ 2 mWk 
40 7c3R-C*&GeSr-&i«rV^2f|«l4 p. n-f- * * ;VMISFE 
TQ n coy- Mt4 NCO^KWU^ 2 [BS67C*"C**G 
e£<£2£v>^2SH«4 n O-tfL-Tft* v V*>f K<t 

Mltv^OT, y'Jt>( Km®8 Q\z\tm2mwt 

*^S*t&^ 0 «£oT, yVt^f K«S8GOJSSt« 

p^-^r *;VMISFETQ p. nf--r 
^^MISFETQ nO-tii-PtL(0^^ y/SlMS^B 

so H511-£C: a c 
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[0075] **#*«iatt^«jt*ft^ijv^ 

y-ftS4P > fS2ffi^4 n£^i"&n^*;VMISFE 
TQ n<£>^~ MS4 NO*ft^ft*J&J5fcU * 2 |gJA 

4 p. 4 nO-t*l-r*LO^«:< fcfc— fft^'J** Kffc 
■T h tz tfX~m2 H;R5cX Jt W fc* 4 ft * v^> y * -f 

KlS8G?rMt^CJ:^^o fi£oT. S£i£X*I 

[0 0 7 6] Sfcfc. **#*«Bl»0«ji*feHi5V^ 
JgJfltU t^T;^- h«Cfl|jftOffiMaHISFET«r»JA 

ft-Fft-cgu* ^jai-*»^^jt^"c»itxesfc*«^ 

[0 0 7 7] (#2 <0%m<DT&m) **ttO»|8l±. MI 

&o 02 0. Ill 2 1 l±*tL j etl*§tm<Dm2<Dmifc<DM 

*;VMISFETQ p«oy- Mt4 PO^tft-FftO^ffi (* 
! ;*-f KffcW<0*W) 3 (Aim) iSiGeffl/Sifc 

[0 0 7 8] B2 0^ty-h«t4N, 4PI^1 

15/imOKff"CJgJSJt**LJ6o US 1 H«4 g £)J¥ £ 120. 05 

jtJD-T^o **- hj»l»JR3*l^l5V>-CSiOjfiJSJtli0.60, 
»2fl«4 nX(i4 p fill tcis V^TSiOttJSJtttl- Ofctt 

5e$ft&o iosioaaifcosEfticffiv^ ssi^ttug 

OGeCOm^itii^- hJMl(3fll*felift&tcfEv*Xift 
Wi:*oa^i:*^L, HB»R3*l»c45V^TGe 
Offij£Jt(i0.40. »2fg*S4 nX(i4 p fl lz&^XGe<D 

l&ftKSHfc-tai&l H«4 gli. CVDffii::i3tt*GeH4# 

[0 0 7 9] 121 tC^i-r- h 4 N> 4 P li» 1 

15/i mCDjRJfT-^jSSft&o % 1 H^4 gOff£te0.05 
//mtc|3:^^n^>o » 1 H^4 gCOSiO^^itlir- b 

*Bl3«^i3V^TSi«tt«Jtli0.60. HBW*wi|»ipL"C 
ft&MKlifft 2fISU nXli4 pffifci3V>TSiO»Jffilt 
lil.OKK:^Sft*o ^OSiO^it^^b^^v^ ^ 50 
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1««4 gOGeO^itJi^- HMMt3IB*6l**i4 
»wav^«Hf«j^»^L, h*U*R3«fcfcv*TGeO 
ffl/£ifcli0.40, ^2^|it4 nXli4 p flOIK jsv^TGeOffl 

jftJtli0Kl£5e$ft&o iOi 3 fcSiGeOifiJ*Jfcj&*KK 
»KJE-ffc"j"**l««4 gli> CVDffiKi5*t*GeH4 2f* 
0»* t SKr» * ^ i: ^ ± *? 4 

[0 0 8 0] *H«IO^JRHi5V^Ttt, 
113 <DIt±KSiGeOf£ 1««4 g^MLTV^^ 
*l6MH*v>rtt. hffiifiSl3 t^lMi^4 g to 
B»:»l««4 gO!8 J: ») t*«i:i|v>W|, fMBc 
Jiliim^TORJ¥rGe*ll5tfi9^4 4v^Si«XttSi* 
^KfKjK^ *v*GeJi**^J&SftTV*Tfc «fcv> 0 £OSi 
SXIiGeB^H^tcff4LTv>T^, h«ffi4 P \z 

k - e > ^ s ftfcBoitifta jls oiiiit4g *-e» 

1M1- y-MS4Nt:K-t:>^^^: 
AsOl£tfe(iJB 1 fji^4 g 4> tMEJt $ £ £ b § & c 
*5>K, r- hjB»K3#SiQ2l»"e3&J«Sft.4»^ Si 
S li# 1 Mftfc 4gi:ti ftfcGefc ± ^SiOaK^JglKo^ 
-fb*l»Cik36*-C§&o S<bK, Ge*:OTgJ5fcSft&*<& 
KHU Z(DGem \±Y- MS4 Ptc K-tfy^SftfcB 
Ol£»S:«iiWli-*ii:**-e&So GeS h*6^ 

[0081] z<D£7Kmis,2ti2>*&ftMmmmz& 

r»fcft*a*fcm«^3&**&*£ t&x^ z 0 
[0082] (» 3 <o%m<omk) *%n<om&\*. mi 

EI22 (A) . 02 2 (B) > HI 2 2 (C) , @22 

(D) > 12 2 (E) «iv*i**tt>*^0®3 OHJfeO 
3KS*-«4¥*#*aiHl»On^ ^ *;VMISFETQ n Of? 

[0 0 8 3] El 2 2 (A) [zm^ n*^ -V * ^MISFETQ n 
livVt^f Km® 8 GSrJBj«Lfc»Ofl|ji-C*9. 
MS4 N(iSiGe^e>4**lfB«4 g«»t"C»JK5 
ft, i <0 US 4 N± I: li 'J t KIS 8 G 
J&£ft£o yn^Kll8GOMt (Wt>f Kft 
Htr) (c^v^Tti^T^i-J: ^ \ZY- hm^4 N^SisS* 
b*Z>mzW&A n^^K^ftTis^ , y«Jf>f K1I 
8GliiO*2««4 n&TSt^TMSt^-iCJ: 
DM?tL^ 0 6£oT, v'Jt^f GtcWUKKi 

nGe****ft&v^-c, ^i <o%m<oMm\z^z>^mw 

[0 0 8 4] 112 2 (B) tr^i-nf--V*^MISFETQ n 
ttRllR^^y*^ KtS8G^ML^Mf* 
4o Mt4N(i, SiGe**<bfc&J&l!i«4 g t. 
wO* 1 4 g ±<7)CoSizGe z * * h 4 4 3 ytit^ 

(#7Cfl^%0 60^2fIM4 t t-cj^jatSft&o y'it 
>f Kfg8Giiy- hSffi4 N0^2iit4 t ±»C3BJSK 



(15) 



&BB2 000-1 50669 



27 

Q n tmmzSifrb fc&IS2^H44 n T*£>o 

y'Jt^f Kft»:J: ^TJSOlg 1 flit 4 g<S>SiGe, JiJSH 

S iitzCoto tfi^ti t LfkfS. 2tifzi><DX~$) 
2>o CoSizGez'**<b4& 3 5c^k-&*li<k^M^*JeLT 

vn^f Ktt 8 G OS«« t ** - i ^ 8 

& o 

[0 0 8 5] 02 2 (C) tr^i-n^^^^MISFETQ n 
ti. SiGe**fc4&»lffitt4 g. Sirt^ 2 $1^4 

31B0 («T«) KfclflWU g**BR3*U 
K3*&RH**i3/ | ;*'f Kfl:**i*«* (fi_tJ5) fc 

8 Gt±m±^<7)H2|Ii^4 n<D— SB £ '> 1 J -9" -f Kfbl"* 
iti:J: ^j££*i&<50-£\ ->U-*M Km® 8 GKtiGe 

[0 0 8 61 @22 (D) H^i-n^^*;VMISFETQ n 
t3\ 112 2 (A) K^n^^MISFETQ n £0 2 2 

(C) Y^;VMISFETQ n t 

cOTfe&o i" n^**;VMISFETQ nO**- 

ffi4NI*SiGe;*><b**»lffi«4 g> Si**<bfc*»2fg 
«4 n, SiGetf>k 4 g O^tL-P^SrJffi^S 
iLTM^^ v 1 ^^ K«ffi8Gli*±*0#l« 
^4 g±K®j£**i*o KffcffiK;fev*THty- 

h«ffi4 NO*±Jll±Siri*<b&£»2ffittU n-C&O. 
y'Jt^f KffcfcJ: U<7)f±i(7)g2lit4 n ^TiSt" 

[0 0 8 7] 0 2 2 (E) K^n^^MIISFETQ n 
14. @22 (B) U3^"fnf--V *;UMISFETQ n tB2 2 

(C) tc^i- n ^^^;VMISFETQ n *> 
<7)T$>£o i"^^*)> n^**;VMISFETQ n<r>Y- YM 
S4N«iSiGe*e>»**lfg«4 g, Si5^&&^2® 
*S4 n. SiGe^t>&£f£l «SU g> CoSi z Ge z * h & 
«3 5c<k*»0»2««4 t ^*ftW*«*»«LT 
JBj££*t. y'Jt-f KlS8Gl±f±lOg2Ha4 t 
±»C»tftSiL& 0 iOy'Jt^f Km® 8 GU<iGe* f HK 
WK-&£*i4v><&T, ->U*>f K«ffi 8 G^Stt^ffi^^ 

[0 0 8 8] 022 (A) . 022 (B) > 02 

2 (C) , 02 2 (D) . 02 2 (E) (Ottim^ 
1rr- h«ffi«itl±pf-^*;i/MISFETQ pi:^ttH 
— flH6K4* 0 S*>^ »2HJSx*"C*4Ge*Zftx.T 
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[0 0 8 9] **JftO»»^«&**#*«®»»C*v^ 

#e>fL&a#i:n»oa*«r»&ii:*«-cs-&o 

[0 0 9 0] (JMOlSJfcOJgJS) **jfc*>Jg»l4, x 
l^-x? K*S**i-*MISFET«:«xfc**fls*aEl 

[0 0 9 1 ] <fA>f7ffi>0 2 3 \**§tm<Om 4 O 

10 ^1-|ff®1fa§0-C&£o 0 2 3 ^HifeO 

MISFET*^«StL*o 
[0 0 9 2] fflMMMISFETO**M*«itl4m 1 OHM 

^©st k« £ mm Ktsm s ntz&ffimmsFET 

*M4ISFETQ nf4> SfT-^affiJ* 2 Tj§H * ffl £ titzfc 
20 ttrttciJV^TpS^i/vfiai P<0±®KJ#J&$*1. f-" 

[0 0 9 3] pS^x;l/f^l pi*, 

l^^t-, «iM<btw»jgSrSTIT»j«Sft*o 
[0 0 9 4] n^^^;VMISFETQ n O^- Fffiil3U 
30 (AtflJx tfSnmOJKI? ^ tLfcSi02R#«ffl S *i*o 

Ea:K7c3R"C*&Gei:«r*-r-&Sii-xGex"ejgtfESit*o ffl 
ffiUMISFETti-r^T^r- hiffiig^fflltv^O 
T\ n^^^^MISFETQ n^- h^ffi4 Ni:iinS^itt 
K - bf > ^ S <x -6 o nSS^^% *4As#Hffl M Uffi 
40 ffltHo 

[0 0 9 5] n^**;VMISFETQ nli^^^xVr'y K 

h MSt 7 tWLTS SSE^TJgjai ^ n^>o 

[0 0 9 6] J: -5 IZfflf&ZtiZn?-* ^^MISFETQ 
so n Ui3V^T(i, y- Ml4Ni:xi/^-f7 K 
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ft. :oxK-f7 Km® 4 ECli^'Jt'f Km® 8 
G#*j*WK«tt*ft&k k fcK. v^n-ft&tfKffi 
tttMfc*H&fc»fc±*|i5 K-^ v*--fy Km® (J- 
l^-xy KV-^lgX(ixi/^-f7 KKl/^f >m 
®) 5Ei ? t^Wt:gI$^ ^oxi/^-r'> KtS 
5 E £145/ 'JIM K*S8M***jR;tt^jeil«it*o 
[0 0 9 7] M;®4 NiOiK-fy KtS4 

e«> tbi&omi <D%m<oMm^%k^fe$3km&<n 

Nli:^oy- MS4 Nfc»LT^jft*ftfcT«o* 
l«*4gi, MI4 NfcttttmSftflklflMU 
g±i:M^ti/:±i(7)*2ii4 n^fitM^ 
ft&o »1 fS«4 g> i2fit4 nliv^-fftfc-z-fcf** 
*;Hffifi»-CJ&j£3ft&o *lfl«4gJi. 

&o ^HJfecoJBStwiJV^r^ IS 1 flit 4 g(i. E9^7C» 
i-&Sii-rfe x -CJgJ«5itfca* , r**o *2ffl*4nWt 

r-y Km® 4 EJCttnffl>Ptt»-C**As39« K- tf 

ft&o 

[0 0 9 8] Km® 8 G(i. xK-f7 Km 

i4E^2S«4n±i:M^^o #HifcOJg!B&£ 
isv^r. vUt>f Km® 8 GI*Kl2fflJjc4 n^ilS^ 
WffiK?&JS£ft*o vVt^f Km®8 Gl*. 
y K»S4EO*2««4 nOv'Jt^ Kft. fNfflKli 
^m® 5±OviJ^-f KII8MtB- JUiSXeTfTto 
ftfc^UiM Mfcfc* JJJgJftSft* 82|H4nO^ 30 
< k fc—SMfrivV-'M K4fc1-£«r kKi: GJ^ffiSft 
2>o *HiS<OJg^^i5V>r % U -*M K*K 8 G ttCoSi 

yBg-c^stt^ 0 vv^m Km® 8 GtKiffiCT 

iSi y R ri*Hffl M "C § * o 

[0 0 9 9] ±H5±Oxi//<-f7 Km® 5 Eli. 
xi//^^f7 KIS4E^:|s)«t: > ±m® 5ffltc£CD£ 

m® 5 tcsLTjgjssnfcTJBojg m^5 g k, ±m 

®5 k«±«imstL*iffi«5 gii:M^/:±i^)g 
2»5 nkSrflliLTJgjaSft&o SlW5g, IS 2 
flit 5 n«iv^^t^feT^*^^flESJBT-^*ix*o 40 
IS Iff it 5 g{ixl/^-f7 Km® 4 E^IS Iff it 4 g 
k Htt lz*mM<DMm \z & v> T Si i-xGex"C Jgffi S ft, NS 
2 flit 5 nJiSi-CJgJSESft&o il/^-f? Km® 5 E 
tc(inSS^*E%JT-i>^As^ K- fcf > ^ S ft&o 
[0 10 0] v'Jt^f Km®8M(i, 2/ U 1M Km® 8 
G krattKJ.l^-r? Km® 5 E±\zMi&2ti. xu 
^-■r ? Km® 5 EOlg2ffit 5 < k fc— £f$<7) 

y'Jt'f K<fc (^^M K-fb) t±0**Sft4 Q v'J 
f >f KS!8Mli> v'Jt^ Km®8 G kS*W^«iWI 
-$aigXgT-(i|-SmStwJg^;$ft40-C, y'Jt^K so 
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m®8 g kra**ccoSiyK-c®jat$ft*o 

[0 10 1] — ffiWSWlSFETOp^^^^MISFETQ 
pfi> 0 2 3 KSI-i^K. 2 "CJHHfcH 

fc LT«/B$ft&nffl*x;vffii*i N. h*&KK 
3, ^-Mt4P, V-xm®. Kl"f >*®<0*-ft 
■Tftk LT«ffl$tL^-jNfO±tl6m^o 

[0 10 2] p^**;HOSFETQp h^il3 
ti> n^-V^;VMISFETQ nC0^~ hm®3 h[fl— ©atX 

et?ra-««ii^j«$ft, wx.^si02R-c^^ft 

4 o 

[0 10 3] MS4 Pli^~ h*C4N£RMft£ 
Sii-xGex^B/S^ft, ffiffiiSMISFETH^xjLT^r- h 

p^^MilSFETQpCO^* 
- MI4 P^(±pai^*B%36« K-tr>^?ft-5>o pM^ 

[0 10 4] pi^^MISFETQ p {±^*x>7*y K 

^SSo P gy*Sftfl^6Hk. :©#*#«*6Hi 

* * frtetiufctiL k o H KEBfc 5 ft fcfi*ttW»« Op 
ffl^*#«i* 6 L k 3 ft 4 o 6Lliy 

-Mi4PWLTgeS^tM$Wo 
it 6 Hli^- hm®4 PXtff^lilcERJiifcy- 
h AOS 7 IZft ITS e*E-&-C3Kj« 3 ft 4 o 
[0 10 5] -9 K«J&£ft£p^*MiISFETQ 

P tcii3V^Tii. y-Ml4Pl:xl/^-fy KSS 

(xM-f-;Ky-HI) 4E#l»«i:»»S 
ft, :<7)xK-f7 Km®4 ECiiy'Jt^f Km®8 
G **m^69 £ ft£ k k & v-vn -ftjfcm-fg; 

tsgt<b*iii4 7t^^±m®6 iciix^-r^ Km® (j- 

f- y KV-xlSX(ixi//<-77 KKW >H 
®) 6E^l^Kji:gS^tL, ^oxi/^-f >;KtS 

6 e k a y *m K«a8M#m«cw*c«asft*o 

[0 10 6] MS4 P±(7)x^^t. 7 Km® 4 
Eli, *^*— h m® 4 N±Oxl/^-f7 Km® 4 E k It] 

*o«jfc3gj3E5ft. hm®4 Piic^oy- vm 

S4Pi:»LtM5iifcTHO*l««4gt, 
MS4 P kfi«tMSft*lS«4 g±^»JSSftfc± 
^0^2fll^4 p kSr«x.TJgjffiSft4o *lfi«4 
g. Dt2ffitt4 ptiv^rftfe i^^^t^gST'M 

^ft^o mii$&4 gte*m&<vtem\z£\,*xsii-xGeji 

t!M^> «2f|«4 p«iSiT-JBi£$ft?t*o x^-T 
)VY- hm®«ii^ffi$ftTV^O-C% xK-77 
Km® 4Ei: l±pS^*G%-C* K- tf > ^ $ ft 

& o 

[0 10 7] yUt^f Km® 8 G(±> il/^-f y K* 
®4 E 0^2 flit 4 p±i:M^^ 0 
#^T, yn-f Km® 8 G(i^2Hi^4 p<?)±ffiS^ 
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y Ktl4E^2H^4 ptOv'JiM Kit (^'J «H 
Kffc) £ J: 9 ©Jflt £ *U »2««4pO^<tt-» 

JBffl»C*v*T. y'Jt^ KlS8Gli, * *;VMISFE 
TQnOv'Jt'f Km® 8 G t ffl— Sj6X«"Cm-*« 

[0 10 8] ±ti6±Oxi//<-f Km® 6 Eli. 
xK-f-; KtS5EtH«i:, fm® 6 HO £ Oi; 
«S6K«LTJgjSSitfcT«0*lffi*6 g£> ±W 
®6 UMINI * *t» 1 ffiiA 6 u±\zl&tiL*titz±m<om 
2ffl«6 T>b*m3LXM!&2tL&o »l«*6g, ft 2 

ft 1 Hi* 6 g ii^ l^- x y Km® 5 E <7>ft 1 ffiM 5 g 

[0 10 9] y'Jt^f Km®8Mt*> y'Jf-f KH®8 
G iB8i:x^-f y K1I6 E±JC3Bjft**L, 
^-r? Km® 6 Ecoft2fi^6 p0^4< t— S&O 
y'J^Ht (t'Jt'f Kft) KJ: 9«JSS*t*o ->y 
K1I8MB, y'Jt'f KIC8 G takMSfcttW 

[0 110] BI2 4> (32 5 ttv*i**tfc J.V'<-'r -7 K 
6 EO^^t-rttO^M (*y-9--f K-fbWOfE 
ffi) *»&OflSS (nm) ^SiGeffi^iit^OM^^^i-Eir- 
t«6o : H2 4 Cf fxl/^-r y Klfi5 E. 6E<D* 
*L-Tiltt51.6nin^Bm[-C»jft**i*o ft 1««5 g> 6 
gtt-ttLWlOnmOMtTJK**^ $lW5g, 6 
g O-ttL-PtLOSioa.tiS;Jta0. 84U, GeO&j£Jtl*0. 16 
fcRSSSti*. "t ft lflttt5 g. 6gli^ffi 
tSio.86Geo.i6"CJB**ix*o GeOffiJ&Jt liO. m±U 
K3e«ft.&i tUflSri Lv> 0 ft2fl«5 n. 6p^^tt 

StEIKO->y *M KHffi8MtISl«H40ninOJKJ?cOCoSi 
T41.6ninKK5eSft&o H 2 4 K^fft 2 fB« 5 n> 6 

Ti3 < K 1*4 1 . 6nm S: « x. £ RJ¥ "C 1" * o 
[0 1 1 1] 4fc* 112 5 C^fxu^-f ^ Km® 5 
E. 6 EO-fti-E'fU*. mr^^ft2 0||JfiO?F^C^4 

*mfa&9M9&w- MS4 n, 4 pco-en-pn-fci^i 

ft 1««5 gOGeOttJ3EJt*±«ffi5^e>OE» 

±m® 6*t>oE»:6i:Tafifii:»^s* 

im-To i" ftlSI«5 gfciJV>TWU ±1S5 
&3nm4 r-<DGe<Offlfi£JfcA*0.4HK^^ix, £ <bK 
±m® 5 frbMtiZ ic(Sev^GeOffl«;JtliSStWU«^$ 
*l& 0 ft 1|S«5 g^SioafiS;Jt<iiOGeO«^Hfi£v^ 
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$3nm4*eOGe^ftdcJt**0.4HK3eSn. $ h \Z 
±«S6*&*ii&»ct£v*GeOftj«lfclia*fl9ua^S 
*i£o ft 1®«6 gOSi^aj3EJtttiOGeO«^Ufi£v^ 

[0 112] MCRWLiv^, xi//<-f y 

v^Tn^*;WrfISFETQ n<DY- hm®4NJilC.xV^ 
-f^KtS4Ei i , p^^^;VMISFETQpOy- 
10 ®4 P±t:xi/^-f 7 Km® 4 E#*Jt«tJ&j£3*i 



4 EOSSti-xi/'*- 



T7KSS5E, 6 Eo-tft-rnosiiifciiKWHra— 

[0 1 13] xK-f; Km® 5 Eli£#WK±m® 

B*i:x - f y KIS 6 E 6 OS** 

2&m< LtytD~>f^ilt^ii:^^ 0 @2 
4Xli@2 5i:^tJ:9t:> #Kp*-* *;VMISFETQ p 
OJtl"«— Km® 6 Etf>±m®6W::Sio.86Geo.i6 
20 ;**<b**»l®«6 g*EKt-5itt:J: »K ±IS6 
0W^tt**K0pH**#«*6 H*»jSi-*fcJ&H 
jcl^-f^ KM® 6 EH K-e>^S*t*pffl^*M» 

9 — S±m® 6<Ov^n-^Sr||3H*f & 0 
ftl$Si£6 g^> i-»te*>Sio.86Geo.i6*^i5lt&B<0 

st»««[(i. ft i osa6ojg«Hfli&**#*aiii»n 

o 

30 [0 114] £ H> SiGe*-COB^ffie«S(±Si"COB 
OTgtt»KHJt'<Tffi< 4 xl/^-fy K1S6E 

Ot, ±Kffi6^pa**#««6HOj|I:tt*«t(tS:J: 

[0 115] ^ 3-W<-7-y Km«5 E<7)ft2^S 

n> Km® 6 EOft2"M&6 P tiV>-f 

[0 1 16] * fete, SiGeOS^JClii*^^^ ^ "/ 

^<^4^i6Tab4o $ittOfgi:i3V^xi/^-f 
y Km® 5 EOft 1 f|j^5 g, xi//<-fy Km® 6 E 
<om 1 fi«6 g<7)-tix-mH(iSio.86Geo.i6*MifflS 
ti, ft2^it5n, 6 p^f^ilOSi^t^tffifS 
tivy K«a8M*^jRSiifc»'&C»i, ftlHi* 
50 5 g> 6 g(0^rti^fti<DS\o.B6GeoA6t v»J Km® 
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8M<9CoSi2iOv a v b *-m&tfMJ&ZH2>o Z<D 

^-^^<O»Si^$^Jt-<T0. l~0.2eVfIJS/h^ < & 
&o t£oT, .xI^-t^ K1I5 Ei: vUiM KS® 
8M£OF^gN5H££u xI/a:-^ 7 KIi6Eiy'J 
*M KIS 8 M t ^SlgftO v^f ti t «^ ? -^^ ^ t 

[0 117] fit, n^*JVMISFETQ nW- 
S4N, p^-^^;VMISFETQpc7)^- MS4 PO-etL 
^;ftj;:l±.x.l^~f- *y K1S4 Eri*?gjS;£*u :oxi/ 10 
^--ry Km® 4 E fimrizEO^ 1 (D^t&<D3&1j&\,z$iZ>¥- 
*fr*«H]£&<7)nf-^^;VMISFETQ n<0^- MS4 
N> p^ *;WiISFETQ pCO^- Mg4 PO^tl-Fft 
tmnfft^-mikr~M&ZtlZ><DT^ i 1 Oil^I 
ffi & BU»-Cf* ft h «b« fc |W|#<7)a* * 
ft^it^-C^-So t&;b*>> n^-V^^MISFETQ n \Z 

TQ nKi3V>Tli, MI4 NJifrC^ K-f9 K 20 

«a 4 e s r^r^v- hnMm&iM^ 

1% *Hifi<03^ffitci5V^"rfi^- MS4 Ng#*Si 
Ge"CJ|£jSLTv>;&OTN hffi«tJK3i£^Sr^tf^- 

-e§£ 0 pf-* *;vmisfetq p \z&^x\$, hm® 

[ 0 1 1 8 ] SI 2 3 K^t" J:^:> n*" * * ;VMISFETQ 30 
n<0im® 5 \Z\$^ XU'*— -r ? Kfg4 E, vVt^f 

*MfISFETQp<D±m®6 Kt:i> 

E. vVt>f KIS8M, h^^lll 2<D 

[0 119] 4: is. 12 3 LTV**v*a*. n^-v 

*;VMISFETQ n<DY- MS4 NtC(i^U^--r ? Km 
g4E, v'Jt^f K18G, h^^lll 2 

p^**M«ISFETQ p^- MS4 PCIixl/^-f 
y Km® 4 E. y'J-9">f K18G> h/y^l 
Si 2 0^fL-FttSr^|EL-CE*l StflftWicSSS 

[0 12 0] <mm.-?vlzX>'XlZ, M&<DMSFEY*m 
[0 12 1] (1) If, JMSfiSi*fc&*®*»»* 
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SFETQ n ^M«l:^v^*IM« 1 Oiffigffcp 
M*:t;vS«l P*3KJBU pf-**MIISFETQptf)J& 

1 N«r®J«+-5 (El 2 6#fiB) 0 
[0 12 2] (2) «TifiO*l<?5||*OJBffl^«a** 
MiiS^jt/n^^tlllSi:, MISFETIBJi-a-tr* 
^®Jiftf|i«H^*^«lffi* 2*3^*^4 (H12 6# 
fig) c 

[0 12 3] (3)02 6lZ7Fi-£dK, nf- * * ;WIIS 
FETQru p^^*^MISFETQp<0-e^^nojg^®tttw 

#BB*t4»-r**#a6« l *lBtftH*-r 
Sit 4Hffi«J±ffim: OattSf^^ 

r- h^m3^^i9^HffimffSrWSp 

[0124] (4)1127 K^ti ? ir^^MIS 
FETQ n > p^^^^MISFETQpO-etL^nojg^^lC 
*5V>T^- hffitI3±i:y- MS4 ^Mt^o * 
HifiOJgJiic^v^-c, MS4 (±Si2H6*^i:GeH4 
t <Dm&tfA iv-xtfxt-tZ CVDftTj&R * ft 
&o £tf>CVDfti::iJV*Tli* Si2H6^ ^GeH4^^0-eti 

ffi4«i«x.tf0.15 A imOKJ»-C»jas^ *%tt«)JgS 
KiSV^T^- Mg4±H(ixl/A;^^ 7 Km® 4 E# ? 

JgjStSix^O-C. h«ft4^«**Sii-xGex"C^jffi 

^y-htS4N, 4 ?<DJrtl^tl<Dmim®4 gfcH 
hm«4(i. Si2H6^-XOffi*^5sccm. GeH 4 
^^OSKidnsccm. fiERff**«1.3X102Pa. /£JK*aK 
^500t:> ffiR«FHI*«385JHlO*#^i5V^TdciK*ii, 
r<0^Tlwi3V>r^- hm® 4 l2SiO«ifc£0.84, 
GeOffi^lt^O. 16 i: L^Sio.86Geo.i6T'^$ *i& 0 
- hm®4fi. jftR»^7* Y y V# r 9 7-fttft»« 

*->x:>^£ti;z>o ^o^iwis^r, r-hm®4 

[0 12 5] MS4 tt, %\<0%m<OWM 

\z^ SiH4^TXi:Ge2H6^i:OyI^^* v-Kif* t 

ffi4ttMBEft-CJgflEt*itt"e**o r-h 
m®4ii, » 1 O^M^ffi^#4*agC#*atElK<0^ 
-MI4N, 4 PO-5-tL-Pixi:W— fllii, i"4*>*>Si 
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Ge^ *b & SSI 4 g hSifrbt£Z>%2mi&4 mtt 
[0 12 6] y- OJ&fifc&Klir- b^!4© 

& o 

[0 12 7] (5) x.?Ar->7*y KV-X • K 

n^^MISFETQ n V-*« 

j£U Slgttgpf^^MttSFETQ p *>Jgj£«S»ci3V* 

i£6 L 

[0 12 8] *S^ffii*5 Lli. y-Ml4, 
MlfiiA 2 R Tip* ^ * ;VMISFETQ p <DJ&i8Lffl& * W 1 ^ 

(ttra<oBii i#hb) fcs^ww&A^** t it 

SBUnSPFfcM** K- If vy-fS £ £ <t *)teJ8.Zti 

sdMSJB £ £ 0 As *t L T 4 * V £ Aft J3 & a A 
.x * ;v ^ffl: \t 10~50keV. K - Xfi lilOU- 10i5atoms/c 

v * T As O ft A -x. * ;v 14 1 5keV. K - Xfi 14 lO^at oms 

[0 12 9] **#fi|«6 L*4. 
«tfl« 2 R -V * ^MISFETQ n <D JgJjK® « * S 3 ^ 
(ItfiEOiai 2#hs) *iTOftftAv^^i:Lt 

«Kpffl^*64&«: K-tf v^-f&^iKJ: 

&o pS!^*BW^fi^5i->aA5^**:a<i-^ii:**"C 

Ki3V*TBF2Oj£A^*^fil410keV. K-XfittlO" 

* > ^B#^- ^ * > 36**ffl ft KflSJB tg * o 
[0 13 0] mTiSOAs, m<7)*tl<?tl<D<< 
\Zit y 4*>&XlZftv¥mi£&fol $I<^)^-y<7) 

[0131] (6)029 K^-f J: -5 fc, nf^^MIS 
FETQn, p«^^*;i/MISFETQ pO*jl-FfLOJg«;®«U 

is^ry- Ml4 0W:iiSil4 A^^Ltr- h 

TSi3N4lR-eJfcj£S*L&o 
[0 13 2] (7) 113 Otc^-t J: 9 x^-f7 
K«ffi*®j£1-*fc#i::, n^-V ^MIISFETQ n <OJ&$L 
ffl«ic45V^r*i»#«i«5 L±*c*lfi|«5 g. £2ffi 
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fete. p^^*;miSFETQp^^®aUi3V^-C#^t«: 
fgi&6 L±i:glf|iS6 g, ^2f«6m(7)f 
JDUfcBWU y- hW«4-±fc*l««4 g. S£2Hi£ 
4mO-«-fL-€'iiSr«^«*-t**o -*i<b<£>^ 1 ffiJS4 
g> 5g. 6 g. |2®li4m^ 5m. 6 m<D*tl<?ti 
«*HJ603Kffi v*TMBEft-ej£K L fc.x fcf * * ^ )V 
jSftJB^J£j£S*i* 0 SHflSU g. 5g, 6gOW 
-r*ttt, Si2H6#*i:GeH42f* fcOrl'&tf**: V-*# 
^tltfiU M5EO02 4 KSrTJ: 9 KSio.86Ge 
10 o.i6*10nin(OR»TJiS:fi$**i t 03BtfcS*i* o 

^siaat^anfty^i-^-t^i: ^ »i«*4g. 5 

g. 6 gO-tn-FtLliBI2 5 tc^i"J:dJCT»*ffi*?> 

^^>o ^2ta4m, 5m, 6 m<n*fl?tl\t, * 1 f| 
lt4g, 5g. 6gOfWn«^:3I^^IS 
tttcjaKSft, 41.6nmX«i-tixJa±^IR*OSi-C^ja$ 
ft.*o W>2 4 m. 5 m. 6 m<D^ft-rfU;iGeH4#* 
O8Ea*0*c L3l*fi!§Si2H6^*: v-^ ^ t Ltx 

o 

[0 13 3] 4*. **M»:«-6xi/^-f7 K 
mS^^^°^^^^^S^^^:^^|S B B B(OSiGeK5.^Si 

i/j, xl/^-f 7 KSffi(OSiGet^x.T, ^^4 2i 
«OEaJ965c*"C»*S*i.fcSiC^»«:* 3a«OGg^7C 

[0134] (8)11131 K^-T J: 9 n^^MIS 
30 FETQ n OJKric:««Ui5V^T— S<0±fl 5 ZWtf&irZ 
fz#>l~, Xfi^iKttSKOnaf 5 H *8«t 

^^tfctc, p-f--V *M1ISFETQ p OJBjfi®i*H*v^T 

[0 13 5] nSO*i#®a 5 Hli, iJCn-f- -V *^MI 
SFETQ nOJBJSE««Ui3^TJ.U^--r y KlS5Ei: 
LTJBtiKSix*^ 1 ^5 ga^2t^5 mK-f-<Drt 

K-kfv^Sft. ^OK-tr>^S*t3tna^*Btt*pS 

lOxK-f7 K«ffi4 E t LTJK*?ii*S 1 

4 gau f »2ffii*4 mtcfc K-bfvySfL, :OK-k* 

Mi4 N**3B«;$ii&o miffi&4 
g. »2®«4m^)-f-il-F<t^<)nffi!^tti»**K-lf > 

v K«ffi4 EaWRJdSft, ra»^*lfl«5g, ^2® 
50 j£5 mO-filfni: tnS^Wtt** K— If >^^^x-60n 
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XJ- * )V 50keV. K - Xg (i3 x 10i5at oms/cm20 

[0 13 6] pM<0#ag#:$Iit6 Htf. ^Hp^-V^^MI 
SFETQ p (DM&ffimz&^X^U^-T y K«® 6 E k 
LTM^n^^lfa6 gS^2^6mtC^C0I*l 
gptct:-^ J: -5 KpM>F#&®tfM * >&X\zt *) 

bm^&Wtf v-\£> r s fLi opH^*Mfc#»teffeS 

*l8«6g, j(S2ffi«6mO-t*L-FixU*>pffl^tt» 20 

^ K - fcf > ^ § ft c: ^pffl;F*6*rt*ft'ttfl: £ n & <o r% 

■xi^-r- * Km®6 EA^jSSii^o pSWF*&feK«i 
>f * > ttAM * a < -f & - k **T § v * n - 4 b »a 
*BF2**«ffl #3l;teO^SItC;fcv*TBF20&A^* 
;i/^*(i40keV, K-XJ|ii3X10i5atoms/cm20*#36* 

[0 13 7] nSW*M*K pffl^WttOfitlUfetr^filtt^ 

^#h**. ioooroffi.jR-ciog?raWt>tL^ 0 

[0 13 8] mm 3 1 IC^tlgWLfcH^T, * 30 
mi£ffi&5 LRTfS Kfrht£&±nMbtfMWLZfl, n 
•f-^MlISFETQ n^tJ^^-f^o 

^JgiilOi?- 10i8 a toms/cm3gS> 5 <F> 

K^-jftjKl±10i9-102iatoms/cm3gJS, ±It5 0S 

£ \± 50 - 200nmfl J$ T~ ® /£ ZflZ> 0 n?" * * ^MISFET 
Q n (0^- MS4 Nlifi7;vy- M:ffi«itT*nffl 
KiS^StL. n^-V*;i41ISFETQ n fi*®^ * 
&£<0T\ n^**;HKISFETQ n l±fi^ * 

m® 6 ri*JBJ5fc 3 *U p^ ^ * ;i/MISFETQ p 3&*ti IZ^ffc-f 
Z>o p^**MIISEETQ p^f^^rtSSS<0 K-J— 
lSS(il0i7~l0l8atoms/cm3^IJg, ±lS6^7^-ty 
^-lftffi(il0i9-102iatoms/cm3^iS. ill5 0^ 
81 3 t*50-200nmg£T-©/£ $ *i£ o p?" -V * ^MISFETQ 
p(DV- MS4 Plifa7;^- hSffiWig-CpSSU;: 
IS:^3iXs p^^^^MISFETQptiSffi^-V^^MU^ 
£cOT\ p^ -v ^MISFETQ p lifflf- -v * ^S^MJfffl 
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[0 13 9] ng|:^*M*k pM^^J<0^ti^fi<D 

^^>'ftAt:^Ltiixl/^^f 7 KH®4 E, 5E^ 

lt-J-ifcAfcyty "7 r JRk LT«;Ui5iQ2Bl*»JS1-& 

[0140] (9)1132 H^-f J: d K> nf-^^MIS 
FETQ KB® 4 ElC'/H^ Km® 

8G. x^-f^ Km®5 EitCy'J*^ K1S8 
M. pf-^*;HQSFETQ p Wl/^- 7^ Km®4 E_L 
i:yn^f Km® 8 G. .x u^-f v Km®6 EJtKv 

ho *HJfi<OJg3SUi5V>T>' , ;-9->f Km«8G. 8 MO 

^tL-rnti^ 1 ;^^ Mb^ji^coSiyK-cjgjSEstL^o c 

oSiyJKiix ifxl/^-f 7 K1I4E, 5E. 6EO 

9 y >7Stim, CoWi«iLtfii.5iiBOlW-c*j(t 

^n^> 0 i^coKii*tt>fttt#H«;*. 500t:oajST6 

0»IH|O7x-^tlTofc«, *RJ60CoRSriift*L, 
^I^St§750t:oSJ^T*30^rB^C0T^-;V^fi : d 2gpg 
T--;^StwJ: v'Jt>f K>fb£*U 40nmcOKJ¥*^1- 
-6vVt>f K**8 G, 8MC0-€-ir^fL*JgflEi-*r k 

[0141] n^^^;UMISFETQ n tCi3V>T. y'Jf>f 
KWffi8 Gli-xl^-T-y Km® 4 EOGe^r^t ^v^Si 

y'Jt>f Km®8 GtcfiGe* ? ^4n*v> 0 2b 
\z^ y'jf>f Kti8Mli*H-fy K««5 EOGe 
Sr^S *v*SirjgJffiSixfe»2ffi«5 n^M < k fc- 
35*^2^5 nCOtEHrtt?vUiJ--f K-fb^^> - k ic i: 
*9®^3fl^OT% y'Jt^f KttK8MfcliGe***iil 
^v^ 0 p^-V*;VMISFETQ p U^V^T, v 1 ;^ 

Km® 8 G li J- ]y<--f y Km® 4 EooGeZSi 
SiT»*Sftfc»2«*4 pO*4< k t-^^^2^1 
it 4 pOifflrtty'Jt^ bMb-r^^ktci D3K^$ii 
^OT% y'Jt^f Km®8 Giw«iGe*^4ixiv» 0 3^ 
C y'Jt^ Ktl8M(ixi/^-f 7 Kti6EOGe 

*-&£4v>Si-CJB«*iifc*2 9«6 P ^* < ^ 
&B^m2fIi^6 p^Ilrtty'Jt^ Kflrf k tc J: 

[0 14 2] 132 tCii (EI 2 3 i> fflU) xl/^f 1 ; 
Km®4E, 5E> 6 E<n*tL<Ftl<Dm2ffii&4 n. 4 
p, 5n, 6 p^O— KS:aL3tttSS:^L"CV^^ jh 
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U^-v-y Ktffi4Ety'Jt>f KWB8 G fcOHBOft 
^«gtx xi/^-f? KIS5Ety'Jt>f Km®8M 
fcOttttJStn:. xl//<-f7 KM6 E t v'J"»M Km 

5E?)g]2 4&tfE]2 5 tttKLfc X o »2ffii£4 
n. 4p, 5n. 6 p (DJrtlftLlt't^X v V ^-f Kfb 

[0 14 3] (10) 0H*03B1BU«&* 

0, «tt?Ll K nv** F^^SIl 2. VRIMt 
R13, «S7L1 4. Elftl SO-tir-riiSrJH^JBjat-** 

[0 14 4] iOJ:d^«J«Sit-&**#*ttlllttUfi 

*>pf-**;i/MISFETQ p^-XV^-'r y Km® 6 EO^ 

^-x y Km® 6 Ertfc K-^V^SfLfcpffl^«»-C 
*&BOJt*i*aES:j«^$*&ifc* c "CS&o ffiot> 
xu^-f7 Kt*6 EfrfejfcikKlJ: 0 Jg]ft$fi&±« 

® 6 o*^>Mfc«iatopffl#*#«« 6 h <om&m s * 

^<t^Ci:^tl-&(OT\ ±m® (V-^ltttfK 
W>m®) 6^y^n-ft*Hat*it#-C^ * 

[0 14 5] £ <bK, -x- y Km® 6 EF*I-COp 

H^i»*^fStt«flE* t Si*twJk^<"C*;< 

£o fi£oT. Km® 6 EOfiattt^ldfetfU 

e*iB«EE<t*naL, ^«i»*8iiBK«)iiiiknf^ica 

[0 14 6] y'Jt^ KSI8G> 8M<7)^;M 

TyUf >f KIS8 G, 8MO*fL-r*tOlStn:«[*r*^ 
S*4ii#T*, n-f-^^^MISFETQ n. p*-**MII 
SFETQ p (D^tl^tKD^s <i y * > rW)i'P&&<D-&mit3k 

[0 14 7] ±Sl5±Oxl/v<-f^ K«C 

5Etf>*2«#5 n^t^tif Lvn^f Kt«8M 
*JgffiL/w4B-&^(±, xi//^-f 7 Km®5 EOSiGe^ 

^S-fr4iii«t^Ot, xi/^-f 7 KSffiSEt 

t^-C8 4o ili6iWi/^-r-y VMM 

6E0^2^IJt6 ptl-^TJSStL^y*^ KM8M 
*Jgj£Lfc»-£KI±, JLU^-fy KSS6EOSiGe^ 
b%2>m 1 ffitt5 givVt^f Klffi8MtWx^ 
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^5«:t#tS40t, xK-f 7 K1S6 E £ 
y'Jt^f K«ffi8Mi:OI«0«ttaa;«Sr*^$**i 

[0 14 8] (H 5 OjElfcOJBft) ***OJgfflli. «r 

io [0149] <7'i<< xm&>m3 3 \±*&w<nm 5 O 

*i-Wffl«iSB-C*&o 8133 K^1-#Xlft*>je»K# 

*;VMISFETQ n t «ii-CJfcJ&$ ft 4 

Mffi4 N±c0^x l/^-x y Km®4 E<7)±ffilCO 
^v'Jt^f K1S8 G^j££*x&o xK-f7 Km 
®4E<£>ffllJM> #U» lffl«4 gOilliy- MS7 

CJ; ^S^tL^o RflMc, p^-v^MlSFETQ p tcfev^ 

20 rii, MS4 PlOxK-f7 Km®4 E<J0± 
MKO^v >;-*M Km®8 G^JgjaSft, xi/^-f7 
K1S4 EOiffiliy- Hi7 i:J: DBt>h4 0 
te*>> y'Jt'f Km® 8 GI2> xi//<-7 y Km® 4 E 

»2S«4 nXt±4 pOSiOM*<0*-CJgja$ 
*t£o efeoT, y'Jt^f Km® 8 GKIiCe^HKMK-g- 
fixftv^-C. y'Jt^f Km® 8 GOJStfcffifctt^*-* 

[0 15 0] <»aE^o-b^>^t-, lW&<7)MISFET£fiS 
30 xfc4 t *#*«BIB<0»jt^ , D-fe^SrRW + *o 0 3 4 

[0151] (i) sr. #»asi*&4&ft>Fj»»» 

SFETQ n <0J£)£««Ki3V*T¥*#£« 1 Oiffig&Kp 
S^x^flttti PSrjgiSU pf--v*;vMlSFETQ 

1 N (El 3 4#flS) 0 

[0152] ( 2 ) 1 OH*03g«»C«*** 

^»***n*c*^ji«i*2 *^«-r ^ (H3 4# 

< > i » / o 

[0 15 3] (3) U3 4 d^-f J: ^ n^-V^;VMIS 
FETQn, pf-^^;HHISFETQ p H ■Z'tKDMf&.ffimz 
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httftR3 0J&jftttK 

[0154] (4) 03 5 KSi" X 7 \Z^ n^-V^^MIS 
FETQn, p*^*;VMISFETQ p <D*:tL<FtL<D1&&ffi1$LlZ 

- hmmm3^h<D^.m\zj^cxGe<om.&it^iiM\ l zM 

4k2*t2>Zbtf-C&2>o h«ffi4 li0!lx.tfO. 15^ m 

h«ffi4O^«* J Sii- x Gex"C^StL* 0 MS4 
13\ Si2H6^^0iJ£4#5sccm> GeH4#*OB£4rinscc 
m. «RBE*#1.3X102Pa. J&RJSK^SOOTC. j£Rl$IH 
A*38^IWO*ft^fiv^-critfflS$ix. £©*ttTK:i5V*T 
Mffi4 iiSiOffl^it^0.84, GeOffli&it£0.16£: 



LfcSio.86Geo.i6"CJ£jSS*i& 0 $*-hWK4«:> 



ftfc^-X^Srffiffi U RIE**)»*te.x * >>fX;*9 
~->~>y-£tl2> 0 Z.<D\%£AZ&^X, f-MS4li 

[0 1 5 6] -mSSI2 5ti, K«ffi 
4 E (7)1 1^^- b it 7 Tlfflt* ^ i jlU^ 
--tv K1S4E hfeimommxi&lgLZtlZo 
J&miZ&\,*X. y$-mMl&2 5 K (*CVDj£, 7\ y $ 

Rtt50nmORffT»jft3ii&o ^ ^ -«SK 2 5 KJiSi 

3N4JK ffijg s ttrs i 02K * ffiffl -r & - 1 ffx s * * 

-1S12 5 \*g&mz\±7- MHOS 7 t:WLTiJ?Ki 

[0 1 5 7] MS4^Wt:ii^ Ml4(7) 
iffi^9^iR4 A*«**Sit*o «»R4Ai:ii« 
x tf i&SHti* -CjSR S *t*:Si02R**2lffl W K«JH T £ 

& O 

[0 15 8] (5) x^^f>f 7 • K 

IC, n^-Y *;VMISFETQ n <DT&j8L*&mz& V>T V 

JSfcU 3l&a*p^-V*;H!ISFETQ p OJ^J&fp^KiSV* 

ti6 *jBjas-r*jfc*fc. e;Ftttt«ft*>psa**#« 

tt6 L *M-tZ>o 
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[0 15 9] 3MHfc««5 Lli, ^^-1S12 5> * 
^Bl^tt 2 Jltfp*- * ^MJISFETQ p O^Jftm^S 
^v;*? (N20H11M) *»>FW»ftXv** t 

^mmzxmyfw&i \?-\£>y-tz>zt\z£ 

4 AsiHfcffl £ ft & o As Kit L T >f * v ft X&\z £ * ft 

X .x * ;i/ 3rfi li 10- 50keV. K - Xf t± 10" - 10i5atoms 

10 33 V* T As CD ft A J. * ;V tt 1 5keV. K - Xjg li 10"at 0 

[0 16 0] **fr|i^6 Ltt. ^-m@JSI2 5, ^ 
^^SlfSWJ 2 RVnf -V * ;VMISFETQ n <DJ&J&m®*M 
(«aoH12#l) ^»>FMftftAv^^^ 

*l*o pS^&4&k *>ftA^**a<-r^- 

^tc^v>TBF2C7)ftA^^^^*{il0keV. K-XgiilO 
20 . I4atoms/cm2co^#^ffl$tt^o tfz, pS^ttftCti 
B>f * > ^B^T * > ^ffl 65 ^ffiffl X Z Z> o 
[0 16 1] 1tj£&<7)As, BF2(0^tl^tl<0>( *VftA« 

[0162] (6) i3 7 tw^t" ^ ^ ;VMIS 

FETQ n > p^^*;VMISFETQpO*n-Fno^fBi*^ 
i3V^T^- M@4 Ofltt^lfiMkR4 ASr^LTS^^ 

30 h$m7 1*. ^^knoj&mtz&^x, ^^-tsi2 5 

t <7>ra^^ y > ^S^it & Si02R-C^ $ ft 
*o Si02^{iCVDffi> * 'J V^ft^KJ: $J£R$ 

tL. ^R^tcRIE^cO^ttJ-'yf-v^tr J: »)¥ffiSB^ 

<7)Si02)^£i&*-r&- 1 t^j: or- m»7 ***-r* 

[0163] (7)11138 IZTjiirX -9 ^> fm®4 

^ -ISK2 5 0^it:J: 0. y-hSffi4±^ 
40 12, jcix^-xy KtS8 G*JRjWL*»oiOJ.U^- 

[0 16 4] (8) ffifa^»4 0HJftOJBS8^«*** 
frltaillK^SjS'^n-fextlflWU, [U 3 9 \z^i 7 

ISFETQnO®jS«ttHi5^"C**#fl«5 L±*c»l 

h«® 4 Jiicm 1 fl±*4 g> %2ffi%L4 m<DZtL?fLi 
m&ffim-t&ttbtZ^ p^^^;i/MISFETQ p«SI 
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S4g, *2«*4mO**t-pn«rJ0t*«Mii-*o -ft 
?>?>f$lfSi£4 g. 5g> 6g, »2®«4m. 5m. 

/cxf^^rtgitM^^o Ilii4g, 5 
g. 6 g<£>-eft-PftJ4. SizHe^XkGetotf* k<Di&& 
if7.^V-7siS7sh LTfiL, Sio.86Geo.i6SrlOnmco 

nu 5m, 6m<D-eft-€*ftl4. Sfllffii£4g. 5g, 6 

1.6nniXtt*ixia±^lRiPOSi-C»JftSii* 0 » 2 
4m. 5m. 6 m0^ft-Fftl4GeH4#* OSE*S:0frC L 

««4 g. #2?f«4 m<D*tl^fl<D%m\*Y- MM 
7 -CSt>ft£o 

[0 16 5] (9) El 4 0 £ -9 K> n*-**>UlIS 

FETQ n *>J£jMM»;:i5V*T— W<^)±tS 5 ZMtiZ-t* 20 
fcfcfc, *1B;^j|**«K<Onfi**#ffi*5H*3gJ3ti- 
&k k tld. p*-**;i/MISFETQ p (&J£ja$Htt»::i$V*T 

s^«#ffi& 6 h * j&s-r & o 

[0 16 6] n^O^S#H1^5 H(i> ±fcn*-* 
SFETQ nO^jaffi^U^T^V^-x ? Km® 5 E k 
LTJgJiS;Sft*SfSl tttt5 gJW r *2Stt5ml:*Ort 

*:*;i>ffi«l PSM^KtfcffeS^&^kKJ: GJBjftS 30 
ft£o *H*fi<OJgffi^«^ffi«SlMISFETiiT'AT^^*- 

l<7)xi/^-7^ Km® 4 EkLT^j££ft&^lfB*S 
4 gMt2iiii4 mKt> K-tf >^$ft, iOK-t! 
>^^tl7tnS>F*6%l«i^- Mi4 KfcffiffcSft. nM 
oy-Hl4N^M?^o S<bK. #lfgtt4 
g> Sl2fi«4mO-t^««*ixtCfcnffl>F*B»* , K-trv 

7KSl4E««?a, R«i:«lW5g^ #2ffi 
it 5 mOfnWi: fcnS^#M&** K- > ^ £ ft- <On 40 

* ;v ^ffl (2 50keV. K - Xfi 143 X 10i5 a toms/cm2<7) 

[0 16 7] pM<D¥>mi£ffi&6 Ht4, ±£p*-**)l/MI 
SFETQ pO^/Efg«Ki3V>T^U^--ry K1S6 E k 
LTJgJ«S*l*#l««6 g5W2i«6m{:^fl 

K-fcT>^£*U ceo K- fcf ^$ft£pM^**»£nl2 so 
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ffl^*fi«l±y- h m@ 4 ±cO^ u^<- r 7 Km® 4 E k 

*« 4 k «> sttk $ *u P i<oy-hig4Pi«sn 

*> pSPFtttt K - tT v ^ £ ft. c: <50pM^iffi% aWStfrf fc s 

tL^O-C, x^-f7Kil4E«^^ H#U 

rt* K - fc' > ^ £ ft £ <£>plS^i&» # Stt-f fc $ tl2><DX^ 
xl/^-fy KIS6E«*Sfi^o pS^««Kl4 

&BF 2 **ffiffl £ ft, **16<03ga8^Uv^TBF2^ffiAi* 
;U^4tt40keV, K-X*l43xlOi5atoms/cm20*fr** 
«ffl£ft£o 

[0168] n^*e%. pm*jfo®<Di6:&&mzft&<ft 

l4RTA^OT ■ — - /l/ttffto*L*o T~-;W4. «x.tflfe 
#*#B^tU lOOOTCOiajK-ClO&Kflfeft-^o 

[0 16 9] REM 0 C^tlg^TLfc^t, ¥ 
3g#|i^5 LXtf 5 H*fe»*±«S 5**»JK3*U n 
^**;i/MISFETQ n mZl23tJ$ t 't *> o ***OJgjB^* 
V*T\ n^-Y^MISFETQ nOf ^^WMS^T^ 
-fe:/*- iftJS 14 1017- 10l8atoms/cm3flJS, ±mffi 5 O 

K^-«K«4l0i9-102iatoms/cm3ea^ 5 <D& 

S «450-200nmgffi-CJK* £ ft £ 0 ^ * ;UMISFET 
Q n <D¥— MS4 N^-r^T^r- hSffi«^-CnSS 
tClS^^ft> n^^MQSFETQ n * frm\z 

*2><DX\ n^^^;l/MISFETQ n(4ffi^-^^;V?i*C0}q] 

mffi6*^*$ft. p^-V^;VMISFETQ p**(it3T^fi6-r 
ho p^**;WMISFETQ pOft^^MSiiO K^- 
itJS(4l0i7-10i8atoms/cm3flJS, £11 6 <0 T * -fe */ 
* -itiS(4l0i9-102iatoms/cm3fliK > £Sffi 5 Og^ 
gil${450-200nmfliSr*?K^;^ft^o p^-V ^;VMISFETQ 

p^- hli4 p (4x^r;v^- h«ffi«ifcpS!^ 

f£££ft. pf--V*;i/MISFETQpt4Sffif--t*^a^4 
^>C0T% p-^-v^^MISFETQ p(4M^ J f *;^*<DWHM 

[0 1 7 0] 4*3, nS^*BW, pM^^O^ft-TftO 
^t>tXi:RLtliil/^-fy KII4E^ 5E. 

[0171] (10)041 H^t" «t ^ n-^-V^^M 
ISFETQ ri^xK-f v KSffi4 Ell:y'Jt>( KS 

M. p^-v*;VMISFETQ pWl/^-f Km® 4 E± 
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Ky'Jt>f KII8 G, xi/^-f KSS6E±i:v 
U-»M K*S8MO*ft-€'ii4r|S|--»JSxe-CJgja+ 
&o ^IteOlll^v^y'Jt^ KII8G, 8MC0 
^ft-PfUi^'J-iM KjbJwJ:*CdSiyK"CJBjaSit&o C 
oSiyRtt. ifxK-f7 Km® 4 E, 5 E, 6EO 

aW*««l±0^ffi»CCoR, **?7JlkL , ttf>TiNR 
Sr«3JtJ«lBE1"&o Com, TiNRfcU*rft*«*l**'** 
* ij >/S"e«RL, CoKJ±«iLtfi2iimOlWe®Ja« 
ti&o £^CoRli^»'fb1±#B^; t K 500t)Oi&£-C60 
m%<OT --frift^tz'ik, *KJStf>CoR*Bfe*U 31 
Sllft750r^aaE"C30»|ll|or--A'«rfi 1 ^ 2|£Pg7 
-->Utt^J: 0 vVt'f Mb Six, 40nm<7)Rff^^-t^> 
v"Jt>f KtI8G^ 8 MO^tii'^^Mt^-^^ 
■Clio mT&Otg 1 oH*O3Bffi^«J6^3|^at0» 
OfijiyntX-CRflLfeJ:^:, 7 x^ - ;WC J4RTA& 

[0 17 2] n^^VMISFETQ n Ki3V>T, y'Jt^f 
Km® 8 Gli^l"*-^? VMM A E OGe£^£ £v>Si 
■C3BJ*Silfc*2««4 n^«r < k t— «8Sr*2ffi« 

4 nOfEBl*3"Cy V-9--f Mbi"&iklCJ: f}»J«$*L* 

xl/^-ff Km® 4 EOQfg 1 Hit 4 gOflOffifivU -fr 
K-fbOIRIc**- hflOK7^Rto*iTv**tf>^ y'Jt 

v^ 0 Sfcfc^ y'Jf >f K«t8Mlii^-f ^ Ktffi 

5 EOGe**t»v*Si-CJBJS*fLfcKS2««5 n^>4 
< k k-SG£^2ffit5 nOiEHflty'Jt^ K-fbi"* 
ikfcj: IJ3B|SS*L&0"C % yVt>f Kltt8MJ:liGe 
#*4ft&v^o I*l*fcK> pf^^MIISFETQpfciJV* 

! J t ^ Kit 8 G lii U^ - f ^ KiS 4 E OGe 
«r*4ftv»Si-C»Jft**Lfcl|S2«i*4 p^4< tt- 
g|5^«2fl^4 pOf&Hrt-CvV^M vifrt&ztizx 
*)MJ&2ti2><VX^ y'Jt^f KS®8 GfcliGe*****! 
&v^ c xi//<-f 7 Km® 4 E<Oi 1 Hit 4 g<D 

y'J-9-^f Km® 8 GKli*l®«4 g<OGei±^t 
tiZZkOfift^o Zhiz^ *sWt Kli8Mlixu^ 
-■r ? Km® 6 EOGe£#t &v>Sirj£jfiSftfcfS2 ^1 
it 6 p n#4 < k fc— SP^^2Hit6 pOftiftty 
Kflrf &£kKJ; y)1&j&2tL&<D~e, yn^ K 
m® 8MC t3Ge^ i ft * v> 0 
[0 17 3] *i3. JtfJiEOfM ©HffiOJgffifcffa^MI 

(i (H3 3 <>|f|«l) xi/-\-r^ KIS4E, 5 E> 6 
EO-ett-rnc0^2fIit4 n. 4p> 5n. 6 p 14— SB 
*»Lfcttffi*^Lrv*&*«. xl/^-f7KH4E 
t y ^ t ^ KIS 8 G i: OH<7)it3Stn;> xi/^-f7 
KS® 5 Ei y'Jt^f KW*8Mk<D«tt«tru 
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Km® 6 Ek^U**M K*«8MkO«tt*6Sb«r 
v>rft&«^S*&*^K^ ^2H®4n, 4 p. 5 . 
n. 6 pO^ft^fttf-r^TvV^M VitZtiZZktf 

[0 17 4] (11) fflSfiO*l^*ttO»jRU«&* * 

o , mmii *>9*Y79 vmm 1 2 , ■moat 

[0 17 5] iOJ:d^»jasiia*i»#*8tIiB*ci$ 

v^rti. ffiao*4oi6ifto^»^«***fl^fcaiB» 

"C»e>*t*S&*tcinx.T. xi/^f7KtS4EOSi 
Ge"CJgjftS*tfc»lffi*4 g OlI^-Ml7ta 
^tifc«lfy'Jf>f Kflsfc* «9 v'Jt^f Kt*8 G*« 
J&jSSft&tf)t\ v 1 ;^^ Km® 8 GKli* U — gGert* 
^ti^ 0 fct, y'Jf^f Km® 8 GOjgifcffiSrjft 

[0 17 6] ^IftmiKrailoXlfeoi^llKRjgS 

20 fL4V^ 0 SJtfcx 

* y * m® (±m®) ±fcx If 

JtL/:xl/^f v Kx' y *m®*^J&1 _ &'W**- 

7h7>y^^ *«x.fc*»#*aiiatt*cafli-j'i) <r k 
r; - KK®x*i* v- Km® (±m®) iLK^*?** 

y^«filT«^/:xK-T7 Fry - Km® 

*^ * « x. fc*i#*»i» k»b -r *> - t a* -e § * o 

[0 17 7] 

30 *5&93*i. « 1 k> K- tf 

:iia^ ^L^KffimJE^t#^-k^-e§. m^: 

fltim^l* £fp|_t£-£&-i **-C § ^MISFET^ « x. /c** 

[0 17 8] *2»c. Hfi: K— if > 

^- bm®^^2B<b4:ESlh*^4^kHiO, $SL/: 
H««ffiS:»&c:k^§, m*;6tJ«M144r^±S^4 

ik^rs*MiSFETt«xfc*»#*aiatt*a«i-* 

40 it^t^o 

[0179] It 3 IS 1 &V\zm 2 <D^ 

* nmzfch - k *»-c s ^ ^ - 

f - ^ * ;]/ ffl (7)MISFET tCioV^T 1> L ^ MtlE ^* 

[0 18 0] *^s^(4> *4i:, ^1M^3«^ 
k<>v^rtL34MO(OS6*S:W&^k**-C§. S^b 
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[0181] *§zwi±, ms\z, m i Jbmm 3 <ot±m<o 

KMISFETO* ^;f> 7WiVt&m.<Ofc1&iK$LV t \Z&&M 

BSiftitiit^-eJ*. MISFETO-y 
£ t K X *) , MISFEKOX^ V ^Ib^S^^S-ffc^ 

n-^mt^LirKmnwtiitinm-t h c t a*-c t 4* 

[0 18 2] #§693 W:, S£6 8 1 5 <D%im<0 

'Ptz < t *>v>-f *i5i*l o05£Sm£|§4£ 
CjHitI«ac*rfi«**4i t*«-CS El ft 

ffi»8MSFET©»ftie«*ffi«3** Cti'Tli* 

bib *««■*-* c t * ? -e^ 4 0 

[0 18 3] ^^^(i. ^7 tc> iU^--r ? Km®* 

Ov^n—fbSriaO, MISFET^SMfiMb * USt 

it), *a««-m±s*4ii:*«-c§**i»flt*flliltt 

£tl«1-4£ i3j ? T-£ 4 0 

[0184] *§&^i±, i8i:, m 7 v>m3k*n& z t 

[0185] *ftmK. » 9 K> IS 7 XfiSI 8 
f#4 £ t § , 5- h lex l^- x 7 Vmmt v 'J * 

*k£o f K<Si«*m2rtfc**S-*- 4 £ t § 4#ig#* 

[0186] #§SBJf t±. m 1 0 tc, $ 7 75Sg? 9 

[0187] *§&m±. s$ 1 1 tc, ^1 1 0 <D5eb 

4 £ i: tfX- # 4 0 
[ElffiWffi*i:iftW] 

[H l ] *&W<om l on*(6«>jg®K«**»#*»iI 

»0*»fiMISFET«Bfl-*^i-WBfl|jtB|-C*4. 

[ED 2 ] *S£I8<081 <0HifeO^lC#4ffl1iS!MISFET 
W^P^Hf *4 0 

[HI 3] (A) OH»OJgS8U«*nf- 

■fr^/UMISFETfl5Bi»BlJ5tR»WflE»jSBI> (B) 

1 <0^Jfe^^^#4p^ J r^^MISFET<Dl^aa^R 

ffl»riffi«aiBI 

[1214] <ogi©BIi:#4y- USS 
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ffi;** h <Dm 2 t SiGem.fS.it t Og§# S-^1"H-C* 4 C 

Mfrb iSiGe&jSJtiAsi&K i: ?>§g&£r^1-m-C 

[HI 6] <0iIOlSC#4r- US* 

® <b <o & £ <h s i GeifflJ& Jt t BjgJS t <T> P« 4- ^"t HI T* 

10 4 e 

[HI 8] *^Of 1 <0|dfc<03g®K#4¥*#*«E 
KWX|l»fMgl-C-$>4o 

[HI 9] *»MO»10*lftO»a8H«4i|i*#*»|i 
B&<0ie®f®S|-C $>4o 

[Bl 0] *%^<^)^ 1 OXtft0^tS(=«&^«flcft« 
H ES WIS Bf ffi 123 -C * 4 o 

[Ell 1] *»WO*10*iS©»®U#***ff*» 
1] K OIS 8)f 15 121 T 4 o 

[1211 2] *%K<0»1 W*JfeO^St:^4*##:*a 
20 H]K<7)X®8lfiSiat l $)4 0 

[121 1 3 ] 1 <0^Jfe<0^^^4*#^*» 

E fiS ©IS Bff ® HI t 1 * 4 o 

[i2ii 4] 

El E& O Ig Wf US 121 T- $> 4 o 

[mi 5] *»wojfsi o*i©fSc#4Wiffi 
Eie&<ox@»fism-c$> 4 o 

[HI 6] 1 OSElt«))68K*Sti#*» 

El es w Iff Hr is m T * 4 o 

[mi 7] ^noff iontt^fficft&^«#«» 

30 El£SOIfSS(fl5mT-$>4o 

[mi 8] ^%^»^i <o^js<oB«i-#4#s^*a 
Ei s& o i m w 15 m -c $> 4 o 

[mi 9] 3jc*w<o»i (onm<oi^m^i>^m^n. 

ElE&(0IflKfj5m-Cfe4o 
[B20] *56W©*2 0*ifcO»lSK«4r- MS 

[12 1] *f6WO*2 0HttOJBffl»cft4r- MS 
<DSffi^ t> Wgl £ t SiGefflfiEJt t ©MI * 7F-TI2I'C l £> 
40 -5 0 

[12 2] (A) , (B) , (C) , (D) , (E) it 

^•rti i> *&wv>m 3 oi&tfcojgstrca 4 ^s#:«»ei 

if&con^ -V * ;VMISFETO»S5 ^ 5a5»flBffiig m 4 D 
[192 3] 4 (OlttiOlSCftS^f 

El SS <0*B ffl SMI SFETSBfr «r ^ 1" WfiB^ii 11 T* * 4 . 
[124] *%^C0^4 <75Hife<0?KStC#4iU^-'r 

m"c*4 0 

[12 5] $^^0^4ff)IlOISCSSiU'<-f 
50 VmU<n&Wfrb<vm2 tSiGe&.)&ttt<om%Z7Fl- 



(26) 



182000-1 50669 



49 

[02 6] *»H«l&4©Htt©^SK«a«Ji7n* 

<fe & o 

[02 7] &&wtDm4<o$ki&<oMmz&2>*tm&mm 

IIIttOlS»fffiH-C*4. 
[112 8] *»W<0*4OS«ll«53gJ!l»C«**ill#*» 

[112 9] 3)i:flWO»4 0Stlfc03g|Rt«4**fls|iaf 

[03 0] $^<?)i 4 oliolSi:#^*f #*1 
m ES O Ig Wf ® 0 T- £> 4 o 

[03 1] *ISWW*4 0*lfcO^®U«* J l i a|Cflt*» 
0B&OXfIKf®0r-* i„ 

[03 2] 4 OHlfcO^JSKff 

in m (o xe »f b 0 -c * * o 

[03 3] 5 

0K<O*1tSMISFETSP^Sr^-rBfM1»ji0'e*So 

[034] *%:w<om5 *>%i&w&mz& * 
x & # ig « k ^ -t * ^ ^ m m s& o xe m m 0 r 

<fc o 

[03 5] 5 ©IllliO^ffi 

0if&WIfSSifffi0T'* &<> 
[03 6] *5SWO*5 0SllfcO»IRC«***#*a 

[0 3 7] 5 <0*16O»jS^« 

@!S<?)Ig|fffiif*5o 



50 

* [03 8] *§k$}<?>%5 <0%n<r>T&mi 

[0 3 9] *«WOHS5 0*Jt03^l8» 
E 6& <D Xg Wf ® 0 -C * ^> o 

[04 0] *S^©#5 0*ifc©?BSSt 
Hi^^XgBf lit * * o 

[04 1] *#&W<0*5WH*O»»t 

EI&<DX@WfM0-eafe£ o 

[^■f-oSiW] 
10 1 

IP, IN tf 3- frWH 

3 y-h 

4 p , 4 n v-h mm 

4p, 4n, 5n, 6p 3§ 2 fSi& 

4 g , 5 g , 6 g mi 

5, 6 

5L, 5H, 6L, 6H 
4E, 5 E, 6E x^-fyKt 
20 7 r- h fflltt 

8 G , 8 M v 'J -9- KM® 

10, 13 mmmmm 
11,14 mmi 

12 h-fyymm 
1 5 

Q n , Q p MISFET 



[01] [02] 




(27) 



2000-1 50669 



[03] 



[i4] 



(A) (B) 



\ \ M 



IP' 



/ / A 

irr 



Si-Gem&tt 




*2&m a ism* 

4n»4p w m fg m 



Si 



41.6nm 




A 
/ 
/ 



o.o aos o.io o.i5 0.20 



[05] 



[06] 



y- httoiB 3 

nea 4Nj4p> 



Si-GeW&tt 




^ 



Si MM \ 
41.6nm 



Ce 



/ 
/ 



0.0 




70 



XI 



20 



70 
J*" 



few ~ 3 ) 



0.0 0.05 0.10 0.15 020 

V- KSS*ffi^&05R$ ( um) 



7 
V 



4I.6nm 




10 23 
10 21 

i jo 20 

10'* 



b &m 

(cm' 3 ) 



0.0 0.05 0.10 0.15 0.20 

f- bmmmmfre><D&z (um) 



[H7] 




[08] 




(28) 



mm 2000-1 50669 



[09] 



[mi o] 





[iii i] 




[mi 2] 




im 1 3] 

[mi 4] 





(29) 4$K?2 000-1 50669 




[0 19] 



[02 0] 



Oil 




[112 l ] 



Si-GeW&tt 




0.0 0.05 0.10 0.15 0.20 




0.0 



o.o aos o.io o.is 0.20 
<f— bm&mVBtr>*>(D&Z (Urn) 



[02 4] 



1.0 



0.4 



0.2 



0.0 



*S2 65# fl|1«tt 



4j.6nm 



Ge 



±1*&5 t 6 




51,6nm 



0.0 20.0 40.0 60.0 



(30) 



[02 2] 



[H2 3] 



8G(CoSi 7 ) 
3 



) 



(A) (B) 

80(0*1,) ? fif<$%£?}4 N 

IN S j] k N.N 1 





nJn-SJ) 1 
4g(Sii-xGex) . v 

4g(SiJ*Gex)\ 



4n(n-Sl) J 



8G(CoSiy) 




1P ? 
SG(CoSiy) 



(E) 



3^1 



-4t(CoSitGet') 
^tg(Sii-xGex) 1 4 



4nJn-Sj)' 
ij-xGex) 



IN \ Nl 

IP 




1 

1PJN 

2 

3 

4P,4N 
4p,4n t 5n,6p 
4gjg,6g 
5,6 

6L>6H 

4E,5E,6E 

7 

8G,8M 

10,13 

11J.4 

12 

IS 



S52&« (Si) 
m 1 T*i* (SiGe) 



[EI 2 5] 



12 6] 



as 



0.0 




20.0 




[02 8] 




(31) 



&ffi 2000-1 50669 



[122 9] 



[i3 0] 




7, .7 



IP 




6V 5 ;, \ -ff 



IN 





[1213 1 ] 




[132] 




[H3 3] 



2» 




J 

1P,1N 

2 

3 

4P,4N 
4p,4n,5n,6p 
4g,5g,6g 
5,6 

5L,5H 
6L.6H 
4E 7 5E,6E 
7 

8G,8M 

10,13 

11,14 

12 

IS 



/Lip-well 



5 



IM3 4] 



Qp 



3^ 



IN. 



[B3 5] 



25 4 





n-weU 




p-weU / 



sP-sub 



(32) 



[03 6] 




[03 7] 




(33) &BB 2000-1 50669 



F*-A(##) 



4M104 AA01 


BB36 BB39 CC01 CC05 


DD02 


DDI 6 


F*VT\ A o 

DD43 


DD65 DD84 


FF13 


GG10 


HH14 


I TT inn 

HH20 


5F040 DA06 


DA10 


DAI 3 


DB03 DCOl 


EB03 


EC02 


EC05 


EC07 EC 13 


EF02 


EF14 


EH02 


EJ03 EK05 


FA07 


FA12 


FB02 


FC06 FC09 


FC21 








5F048 AA01 


AA07 


AA09 


AB01 AB03 


AC03 


BA01 


BB04 


BB08 BB10 


BB13 


BB16 


BB17 


BB18 BC05 


BC06 


BC15 


BC18 


BD04 BE03 


BF07 


BF11 


BF16 


BG13 DA25 


DA27 









J 



TVttS 



PAGE BlAN^ ***** 



